
ME 490
RELIABILITY IN ENGINEERING DESIGN
Introduction
(3 weeks)

1. Intro to Reliability Engr.
2. Basic Probability Theory
3. Random Variables
4. Probability Distributions
5. Extremal Distributions


Components and Systems
(4 weeks)

1. Time-Dependent Reliability
2. Geometric Modeling
3. Material Strengths and Loads
4. Strength-based Reliability
Simulation and Optimization
(3 weeks)
1. Monte-Carlo Simulation
2. Optimum Design
3. Failure Modes, Event Trees, Fault-Tree Analysis
Reliability and Quality Control
(3 weeks)

1. Reliability Testing 
2. Quality Control and Reliability
3. Maintainability
4. Availability


Course Outcomes [Related ME Program Outcomes in brackets]
1. Provide a basic understanding of the use of reliability engineering methods in the design and operation of components, sub-systems, and system assemblies.   [A2, A3]
[bookmark: _GoBack]2. Provide a basic knowledge of the tools to assess the reliability of mechanical, thermal-fluid, and electrical systems in the areas of manufacturing, transportation, infrastructure, and mission-critical technologies. [A2, A3]


Warranties and Cost
(2 weeks)

 
1. Warranties
2. Cost Engineering
3. Actuarial Engineering





	COURSE NUMBER:  ME 490
	COURSE TITLE:   Reliability in Engineering Design 
                                   

	REQUIRED COURSE OR ELECTIVE COURSE:   Elective
	TERMS OFFERED:   Fall and Spring

	TEXTBOOK/REQUIRED MATERIAL:   Reliability Engineering by S. S. Rao, Pearson Higher Education, 2015 (1st Edition).
	PRE-REQUISITIES:   ME 270 Basic Mechanics
                                      

	COORDINATING FACULTY:   Satish Boregowda, ME Department
	COURSE OUTCOMES   [Related ME Program Outcomes in brackets]:
1. Integration of fundamentals (mechanics, materials, and statistical methods methods) to solve practical problems.  [A2, A3, A5, A7]]
2. Provide fundamental understanding necessary to design and analyze the reliability of components, systems, and manufacturing processes.  [A2, A3,  A5, A7]

	COURSE DESCRIPTION:  Reliability testing and evaluation, mechanical, thermal-fluid and electrical systems, transportation, power generation, equipment performance analysis, and system design.
	1. 

	ASSESSMENT TOOLS:
1.  Biweekly homework.
2.  Design-oriented project.
3.  One two-hour mid-term exam.
4.  One comprehensive final exam.
	2. 

	1. 
	RELATED ME PROGRAM OUTCOMES:
  A2.  Engineering fundamentals
  A3.  Analytical skills
  A5.  Open-ended design problem solving skills
  A7.  Integration of analytical/problem solving/design skills


	PROFESSIONAL COMPONENT:   
1.  Engineering Topics:  Engineering Science – 2.5 credits (83%)
                                                   Engineering Design – 0.5 credits (17%)
	

	NATURE OF DESIGN CONTENT:   Problems of a design nature are included in some of the weekly homework assignments.  Some examples include: determining the reliability of mechanical components and systems in heavy machineries, automobiles, aircraft, power generation systems, power grid, and biomedical systems.  The course will involve class discussion and guest speakers from local industries pertaining to the application of reliability engineering in product design and industrial processes.
	

	COMPUTER USAGE:   Students are required to use Excel and MATLAB extensively in their project and homework assignments.
	

	COURSE STRUCTURE/SCHEDULE:  
1.  Lecture – 2 meetings per week at 75 minutes.
	

	PREPARED BY:    Satish Boregowda, ME                                                                                                                                 CREATION DATE:  3/11/2022



