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Useful online courseware and links
1. Presentation on Fracture Mechanics by Dr. N. V. Phu from University of Adelaide. With special thanks to Dr. Phu, the majority of course presentations are based on Dr. Phu’s presentations.

2. S. Suresh, Fracture and Fatigue, MITOpen courseware.

3. V.E. Saouma, Fracture Mechanics lecture notes, University of Colorado, Boulder.

4. P.J.G. Schreurs, Fracture Mechanics lecture notes, Eindhoven University of Technology (2012).

5. A.T. Zender, Fracture Mechanics lecture notes, Cornell University.

6. K. Ramesh, Engineering fracture mechanics lecture videos, IIT, Madras, India.

7. L. Zhigilei, MSE 2090: Introduction to the Science and Engineering of Materials, University of Virginia: Excellent lecture notes on material preliminaries such as atomic structure (ch2), crystalline solids (ch3), 
imperfections (ch4), mechanical properties (ch6), dislocation (ch7), and failure (ch8).
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Grade breakdown:
Course requirements

• Homework 34% + 5% (extra credit)

• Exams: Midterm + final: 34%

• Term project 16%: Use commercial software to evaluate stress intensity factor; (Ansys in class, you can use any program you like)  Simple computations with cohesive and damage models.

• Report and presentation on a topic on fracture 16%: 4-page report and 10-12 minute presentation at the end of the semester. Individual topics and references will be chosen by the instructor and the 
student.

For the final project, you can use one of our codes or your code to perform certain fracture 
study and present it.

Course presentation:
http://www.rezaabedi.com/wp-content/uploads/Courses/FractureMechanics/FractureMechancisME524.pdf

Outline:
1. Overview of fracture mechanics, ductile versus brittle fracture
2. Linear Elastic Fracture Mechanics (LEFM)

3.Nonlinear / Plastic Fracture Mechanics
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3.Nonlinear / Plastic Fracture Mechanics

4. Dynamic Fracture Mechanics

One example of dynamic fracture

Fatigue
a. Older approach S-N (stress number of cycle), S-N-P (probability)

5.
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6. Computational Fracture Mechanics
a. Finite Element: How to calculate SIF, J integral, …. from 

finite element solution
b. Cohesive models

c. Bulk damage model / phase field model

Design philosophies:
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Design philosophies:

Fracture Mechanics:
In this this course we mainly deal with cracks or models that approximate a population of cracks (damage and phase field model).
This course does not cover plasticity, mostly relevant for ductile materials.

3 typical problems in fracture mechanics:

-- 3 sets of parameters:
1. Applied loads 
2. Material properties:

a. Elastic modulus E
b. Fracture toughness K_Ic
c. …
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2. Material properties:
a. Elastic modulus E
b. Fracture toughness K_Ic
c. …

3. Defect characteristics, e.g. crack size: a 

3 types of problem:
A. 1 & 2 are given (applied load and material are known) and we want to obtain maximum allowable defect size. We'll 

monitor for that crack size.
B. 1 & 3 are given: load and defect size (a defect size that can be detected by nondestructive evaluation) and the goal is 

to determine target material. This is rate and can have no realistic solution (KIc may become too high)
C. 2 & 3 given we want to obtain safe load for the structure

------------------------------------------------------------------------------------------------------

Ductile vs. Brittle fracture

- Ductile vs Brittle fracture can be for the whole structure or 
a bulk/interface point

This is a material property

Structure level-

- Ductile vs Brittle for a point can be discussed in the context 
of bulk versus interfacial response.
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In many instances, we prefer ductile fracture because A) it can absorb more energy and B) It provides wanting before catastrophic fracture.
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Granular fracture
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Strong interface

Weaker interface

Fracture features for fatigue
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Temperature influence Testing ductility
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