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ME 490 – Reliability in Engineering Design – Spring 2023
Instructor: 

Satish Boregowda, Ph.D.


sboregow@purdue.edu 

Office Hours: 

TR 1:00–2:30PM



Location: ME 1072A
Course Webpage: 
Instructor notes, class lectures, homework assignments, solutions, property tables, and charts will be posted on BrightSpace. Other information shall be emailed as and when necessary.

Textbook(s): 

Reliability Engineering



S. S. Rao, Pearson Higher Education, 2015 (1st Edition)

Software Tools:

Matlab and Excel will be used in this course for solving problems.  
Course Outcomes: 
Upon successful completion of this course, the student should be able to develop basic knowledge, skills, and abilities (KSA) in reliability engineering as it pertains to the core ME areas of applications – mechanics and materials, machine design, manufacturing, dynamics, vibrations and controls, and electro-mechanical systems.  
Course Description: 
This course provides a problem and project-based introduction to reliability engineering, an interdisciplinary field which brings together techniques from reliability engineering design, statistics, and probability.  Some of the projects include but not limited to core areas of mechanical engineering:
· Mechanical Systems and Components, Materials
· Dynamics, Vibrations, Controls, Robotics, and Automation

· Power Plant and Equipment, Energy and Thermal-Fluid Systems

· Biomedical Devices, Components, and Systems
Prerequisite(s): 
ME 270
Grading: 

Standard Scale  (with ±) using 90-100 "A", 80-90 "B", 70-80 "C", etc…



(Based on the relative class performance, there might be a curve).
Distribution:

Homework

25%




Mid-Term Exam 
25%



Final Exam
 
30%



Team Project

20%
Homework: 
The HWs will be posted on BrightSpace in a timely manner. HWs are due in the class on the scheduled dates. LATE HWs will NOT be accepted. Five out of six HWs will be used in the final grade calculation.
Exams:
There will be two open book/notes exams.  There will be NO MAKE-UP exams. 
Team Project:
You will form a team of up to four members and work on three mini-projects towards the end of the semester.  These projects will be administered on behalf of ME department professors and industry professionals whose research/engineering projects will be used to demonstrate the application of reliability analysis in engineering design.  After working on these projects, you will write a research article titled Reliability in Engineering Design: A Problem-Based Approach pertaining to the application of reliability techniques as applied to a problem of your choice.  The paper shall follow the ASME format:


(https://www.asme.org/shop/proceedings/conference-publications/author-templates).  
Emergency:
In the event of a major campus emergency, changes to the course will be posted on Blackboard. You may also be informed of such changes by email from the instructor.
Conduct: 
Thank you in advance for adhering to the Purdue Academic Honesty Policy (https://www.purdue.edu/provost/teachinglearning/honor-pledge.html), Student Code of Conduct, and preventing disruptive classroom behavior, such as cell phone ringing and use, arriving late to class, irrelevant side conversations, and inappropriate computer usage.

ME 490 – RELIABILITY IN ENGINEERING DESIGN - SYLLABUS – SPRING 2023
	Weeks
	Dates
	Milestones

	
	
	

	Week 1
	01/14 – Intro to Reliability Engineering
	-

	
	01/16 – Basic Probability Theory
	-

	Week 2
	01/21 – Basic Probability Theory
	-

	
	01/23 – Random Variables and Probability Distributions
	HW#1 Due

	Week 3
	01/28 – Random Variables and Probability Distributions
	-

	
	01/30 – Extremal Distributions
	-

	Week 4
	02/4 – Functions of Random Variables
	-

	
	02/6 – Functions of Random Variables
	HW#2 Due

	Week 5
	02/11 – Time-Dependent Reliability of Components and Systems
	-

	
	02/13 – Time-Dependent Reliability of Components and Systems
	-

	Week 6
	02/18 – Modeling of Geometry, Material Strength, and Loads
	-

	
	02/20 – Modeling of Geometry, Material Strength, and Loads
	HW#3 Due

	Week 7
	02/25 – Strength-Based Reliability / Exam Review
	-

	
	02/27 – Mid-Term Exam
	Mid-Term Exam

	Week 8
	03/3 – Strength-Based Reliability
	No Classes

	
	03/5 – Monte Carlo Simulation
	-

	Week 9
	03/10 –  Monte Carlo Simulation
	-

	
	03/12 – Reliability-Based Optimum Design
	HW#4 Due

	SPRING BREAK
	03/16 – 03/21 (No Classes)
	SPRING BREAK

	Week 10
	03/24 – Reliability-Based Optimum Design
	-

	
	03/26 – Failure Modes, Event-Tree, and Fault-Tree Analyses
	-

	Week 11
	03/31 – Failure Modes, Event-Tree, and Fault-Tree Analyses
	-

	
	04/2 – Reliability Testing 
	HW#5 Due

	Week 12
	04/7 – Reliability Testing 
	-

	
	04/9 – Quality Control and Reliability
	-

	Week 13
	04/14– Quality Control and Reliability
	-

	
	04/16 – Maintainability and Availability
	HW#6 Due

	Week 14
	04/21 – Maintainability and Availability
	-

	
	04/23 – Warranties and Actuarial Engineering
	-

	Week 15
	04/28 – Warranties and Actuarial Engineering
	-

	
	04/30 – Course Review
	Team Project Due

	Week 16
	Final Exam - TBD
	Final Exam


NOTE:
The instructor reserves the right to make changes to this syllabus as deemed necessary.  Such changes shall be announced in timely fashion.
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