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MECH 5390: Fatigue Analysis 

 

Required Textbook:  Metal Fatigue in Engineering 2nd Edition, Ali Fatemi 

 

Required Software:  PTC MathCAD and Excel 

 

References:   Fatigue of Materials 2nd Ed., Suresh, S. 

Fundamentals of Metal Fatigue Analysis, Bannantine, J. 

Principles of Fracture Mechanics, R. J. Sanford 

 

Class/Lab Meeting:  TR, 12:00 pm to 1:20 pm 

     

Class Room:   Chemistry Computer Sci Bldg 1.0204 

 

Instructor:   Dr. Calvin M. Stewart, Ph.D. 

                                                Department of Mechanical Engineering 

Office: A117 

E-mail: cmstewart@utep.edu 

Phone : 407-747-6179 

Office Hours:  by appointment 

 

Course Objectives 
A review of classical and modern methods of fatigue life prediction and physical process therein. Primary 

emphasis relates to metallic materials. Students will be challenged to develop both analytical and practical 

skills in fatigue analysis. Each topic covered in lecture will have a corresponding laboratory component 

where students will perform experiments to generate fatigue data. This data will then be processed using 

the analytical skills learned in class. 

 

Goals 

1. Review and extend the basics of design against fatigue failure; 

2. Learn the microstructural aspects that lead to fatigue damage; 

3. Apply advanced mathematical theories to characterize and predict fatigue behavior; 

4. Develop experimental mechanics skills in fatigue analysis. 

 

Topics Covered 
Microstructure, Stress-life, Strain-life, Linear Elastic Fracture 

Mechanics, Notches, Variable Amplitude Loading, Environmental 

Fatigue, Multiaxial Fatigue 
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Grades 
 

Homework 20% 

Laboratory (4) 40% 

Midterm Exams (2) 40% 

 

Cheating 
 

All-scholastic activities must be completed individually (unless noted in writing). Students are expected to 

be above reproach in all-scholastic activities. Students who engage in scholastic dishonesty are subject to 

disciplinary penalties, including the possibility of failure in the course and dismissal from the university. 

Scholastic dishonesty includes but is not limited to cheating, plagiarism, collusion, the submission for 

credit of any work or materials that are attributable in whole or in part to another person, taking an 

examination for another person, any act designed to give unfair advantage to a student, or the attempt to 

commit such acts (Regents= Rules and Regulations, Part One, Chapter VI, Section 3, Subsection 3.2, 

Subdivision 3.22). Scholastic dishonesty harms the individual, all students, and the integrity of the 

university; policies on scholastic dishonesty will be strictly enforced. 

 

If there is evidence that you have cheated, the evidence will be submitted to the Office of Student Conduct 

and Conflict Resolution with the recommendation of Expulsion from the University. 

 

Attendance 
 

If a student misses ANY assignment due to university related duty, serious illness, or family emergency a 

makeup assignment may be arranged. Written proof must be provide along with contact information for 

verification. The instructor MUST be notified of an absence PRIOR to the absence. 

 

Exams 
 

Exam dates are listed in the course schedule; however, dates are subject to change. Any corrections will be 

announced. You will be allowed a one page, single sided formula sheet. No solution to a problem may be 

listed upon it. It must be stapled to your exam when you turn it in. Electronic devices (e.g. laptops, tablets, 

cell phones, etc.) are not permitted. Hoodies must be down, hats must be turned backwards. To receive full 

credit on the exam, the exam problem solution must conform to the following structure: 

1. Knowns/Unknowns: List the given parameters. List the parameters you must find. 

2. Free Body Diagram: Draw a neat FBD that includes arrows with arrowheads, dimensions, and all 

the parameters needed to solve the problem. (when appropriate). 

3. Assumptions: List any assumptions made, and the equations you will need. 

4. Steps: Give necessary details so that people can easily follow your calculations. Answers without 

the steps will not be accepted. 

5. Equations: label each equation with a number (1), (2), (3), etc. 

6. Answer: Include units and box your final answers. 

7. Neatness: Disorganized, incomplete, and/or copied work will be penalized. 
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Class Schedule 
 

Week Topic Reading and Notes 

8/23 Introduction and Historical Overview Chapter 1 and 2 

8/30 Microstructural Considerations Chapter 3 

9/6 Stress-Life Approach Chapter 4 

9/13 Lab 1  

9/20 Strain-Life Approach Chapter 5 

9/27 Lab 2  

10/4 LEFM Approach Chapter 6 

10/11 Exam 1  

10/18 Notch Effects Chapter 7 

10/25 Lab 3  

11/1 Environmental Effects Chapter 11 

11/8 Lab 4  

11/15 Variable Amplitude Loading Chapter 9 

11/22 Multiaxial Fatigue Chapter 10 

11/29 Exam 2  

 

The above schedule, policies, and assignments in this course are subject to change in the event of 

extenuating circumstances or by mutual agreement between the instructor and the students. 

 


