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The basic scope of this course is to understand 1) various types of failure modes in engineering materials, 2) contributing factors to those failures and 3) analysis and detection methods employed in the relevant industries. The failure of engineering materials under discussion includes those by mechanical, electrical and chemical load. Specific cases of discussion include materials for structural as well as microelectronics applications. Also discussed will be the method of statistical analysis and its modeling.


Student Learning Outcomes: 
a) Understand basics of fracture mechanics
b) Understand failure caused by corrosion

c) Understand failures by interface reaction and diffusion process

d) Understand statistical analysis techniques

e) Understand how failure are modeled

Assignment and Examinations


Students are required to demonstrate sufficient understandings of subjects listed above, which will be assessed by three methods:

a)  
homework:
homework questions are specifically designed to test the level of understandings of the listed subjects.  Students are required to successfully complete homework assignments.

b) 
all exams (midterm and final) are comprehensive and test the level of fundamental understandings of the subjects mattered.

Reference:
TBD
Grading Policy:
1 midterm: 30%; 5 homework: 30%
1 final: 40%

MSE 5339
Failure Analysis and Reliability Engineering
Course Outline

1. Introduction
· Quality and Reliability
· Industry practices of FA and reliability engineering

· Common failure types

2.  Mechanical Fracture

2.1 Fracture mechanics 


2.2 Fatigue

2.3 Delamination

3. Corrosion Induced Failure
3.1 General wear
3.2 Galvanic corrosion

2.4 Stress Corrosion Cracking
4. Reaction and Diffusion Induced

3.1 Electromigration

3.2 Thermomigration

3.3 Whisker growth in Sn

5. Statistical Analysis of Failure

5.1 Basics of statistics

5.2 Normal, Weibull and log-normal distribution

5.3 Statistical modeling of failure
6. Examples of failure analysis

6.1 Electromigration in IC devices

6.2
fatigue analysis of solder joints for IC package


6.3 Case of twin-tower

American With Disabilities Act

The University of Texas at Arlington is on record as being committed to both the sprit and letter of federal equal opportunity legislation; reference Public Law 93112-The Rehabilitation Act of 1973 as amended.  With the passage of new federal legislation entitles Americans with Disabilities Act (ADA, pursuant to section 504 of the Rehabilitation Act), there is renewed focus on providing this population with the same opportunities enjoyed by all citizens.  

As a faculty member, I am required by law to provide "reasonable accommodation" to students with disabilities, so as not to discriminate on the basis of that disability.  Student responsibility primarily rests with informing faculty at the beginning of the semester and in providing authorized documentation through designated administrative channels.  

Academic Dishonesty

It is the philosophy of the University of Texas at Arlington that academic dishonesty is a completely unacceptable mode of conduct and will not be tolerated in any form.  All persons, involved in academic dishonesty will be disciplined in accordance with University regulations and procedures.  Discipline may include suspension or expulsion from the University.  

"Scholastic dishonesty includes but is not limited to cheating, plagiarism, collusion, the submission for credit of nay work or materials that attributable in whole or part to another person, taking an examination for another person, any act designated to give unfair advantage to a student or the attempt to commit such acts." (Regents Rule and Regulations, Part one, Chapter VI, Section 3, Subsection 3.2, Subdivision 3.22)  

