The University of Arizona
College of Engineering

Course Title: Reliability Engineering Fall 2018

Course: SIE 408/508
Instructor:  Allan T. Mense, Ph.D., PE, CRE
Systems and Industrial Engineering Department
University of Arizona
Office: Engineering Building
Office hour:
Phone Number: (520) 907-7786 E-mail: atmense@email.arizona.edu
GTA: Seunghan Lee
Office: engineering
Office hour: TBD
E-mail: shleel7@email.arizona.edu

Text: Tobias, P.A., Trindade, D.C. Applied Reliability, 3" Edition, CRC Press, Inc., 2012
(ISBN 9781584884668V)

Software: Synthesis Minitab 18 (Licenses are available, free to use in class); MS Excel

Course Description and Goals:

This is a three-credit course configured for well-qualified seniors, graduate students, and engineering
professionals and practitioners. This is a moderately advanced text and will be supplemented with
material on many everyday reliability engineering problems e.g. root cause analysis. The course will
make use of Minitab™ software. The scope of this course includes: (1) descriptive statistics, (2)
reliability concepts, (3) statistical methods for estimating the failure distribution of a product, (4)
basics of physics of failure analyses (5) systems reliability analyses, (6) Bayesian reliability
estimates.

After successful completion of the course the students will be able to analyze data related to
reliability questions and use the analytical results to predict the reliability of simple and complex
systems. This course will provide an introduction to probability for continuous and discrete random
variables, statistical failure time models, estimation of model parameters, model comparison and
prediction of future failures. Students will practice application of the theoretical techniques with data
sets from different engineering disciplines using the commercial software provided in this class.

Graduate-level requirements include 1) additional homework problems, 2) a term project
including computer program that focuses on real-world implementations of the course material
and/or original theoretical developments in the form of a technical paper. Project topics must
be approved by the instructor.



Prerequisite:
For undergraduate students: SIE 305 or equivalent; For graduate students: SIE 430/530.

Topics to be covered:
Basic concepts in Reliability Engineering
Statistical reliability models
System reliability analysis
Life time data analysis & model parameter estimation
Bayesian reliability analyses

Contribution to Professional Component/Learning Outcomes:

1. Understand and gain the ability to apply concepts and methods of reliability analysis to failure
data from different engineering disciplines.

2. Understand and be able to develop probability distribution models (exponential, Weibull, etc.) for
failure time analysis.

3. Understand various statistical methods used in reliability analysis.

4. Acquire ability to appropriately apply statistical methods to the prediction/allocation of reliability
and failure rates for technological systems and their components.

5. Acquire ability to model system reliability.

6. Acquire ability to perform root cause, apply reliability growth models, and understand reliability
vocabulary.

Proctor Information:
This course will have proctored exams for distance students. It is the student’s responsibility to locate
a proctor and report this information to the distance education department.

Grading (different criteria will be used for Under Grad and Grad students):

SIE 408 SIE 508
Homework 55% Homework 40%
Midterm Test 15% Midterm Test 15%
Final Exam 30% Final Exam 30%
Total 100% Research Project 15%

Total 100%

It is expected that grading will be based on a percentage of the total points possible with the
following minimums required for each grade: A = 90%, B =80%, C = 70%, and D = 60%. |
reserve the right to give extracredit problems for both homework and exams.

Homework will be assigned approximately one week before it is due. NO LATE HOMEWORK
WILL BE ACCEPTED unless arrangement has been made with instructor or GTA. If you
cannot attend class, make sure your homework is e-mailed to the GTA or delivered to my office
(TBD Engineering Building) before class on the day it is due. Homework not turned in on time will
be graded as zero, so please turn in what you have completed even if you have not fully completed an
assignment.



Research Projects (RP) — Individual Project (508)

Research Topics: Some Suggestions
= Bayesian Reliability
= Will assign tasks in class
= Other: You propose it!

Deliverables:
= RP1:Topic proposal
= RP2: Initial list and summary of literature search
= RP3: Continuation of literature search
= RP4: Refinement of literature search
=  RP5: Future work
= RP6: Final report

Suggested References
Websites:

1. www.reliasoft.com

2. www.reliabilityweb.com

3. www.barringerl.com/

Books:
1. E.A Elsayed, Reliability Engineering, Addison Wesley, 1996 (ISBN 0-201-63481-3).

2. Meeker, W.Q., and L.A. Escobar, Statistical Methods for Reliability Data, John Wiley & Sons,
1998.

3. O’Connor, Patrick, and Andre Kleyner. Practical Reliability Engineering, John Wiley & Sons,
2011

4. Reliability Toolkit: Commercial Practices Edition. Reliability Analysis Center, 1995.

5. Hamada et al., Bayesian Reliability, Springer, 2008



