EML 4550 Engineering Design Methods Syllabus, Fall 2007
EML 4550 is the formal lecture component of the Mechanical Engineering’s integrated design experience. The course covers the product design cycle: from problem identification and need assessment, to specification, concept generation and selection, preliminary design, materials selection, and final design. The design process is placed in context by presenting topics such as legal and ethical issues, product reliability and liability considerations, engineering statistics, engineering economics, and optimal design.
Course Objectives:

1. Introduce students to the formal product design cycle; including customer needs assessment, product specification, concept generation and selection.  To teach techniques to generate design concepts, and to present ways to classify and evaluate pros and cons.
2. Discuss issues related to product architecture including considerations of design analysis, assembly, maintenance, and operation.  

3. Present standards and how they are generated and incorporated in the design process. Discuss ethical, global, societal issues in the context of design and engineering practice.
4. Present the most common techniques to evaluate manufacturing and assembly efficiency of a design and ways to improve manufacturability of the product. Teach basic statistical concepts and how they apply to determination of tolerances in parts and finished products, present traditional tolerancing techniques as well as more modern approaches.
5. Expose students to other applications of statistical analysis in design: system availability and reliability. Teach basic concepts of reliability analysis, fault tree analysis, and failure mode effects and cause analysis (FMECA)
6. Introduction to optimization theory and its application to design. Introduction to decision theory (decision under uncertainty, decision trees, etc.)

7. Expose students to economic analysis in engineering, applications to product design, project funding, and investment. Application to life-cycle cost analysis. 
Course Outcomes.  At the conclusion of this course you should be able to:

1. perceive the engineering design projects and/or the senior capstone projects in the context of product design cycle, including product specification and concept generation;
2. draft a simple design proposal including all relevant components to articulate a detailed plan of the engineering design projects;
3. apply engineering standards in the conduct of the design projects with a better understanding of the ethical and legal ramifications of design decisions;
4. apply design for quality strategy (House for Quality) and consider manufacturability into my designs;
5. apply statistical analysis in design, including the use of the concept of tolerance (Taguchi Method) and uncertainty analysis (Chi- and t-distribution); 

6. estimate system reliability from individual component reliability data; use failure tree analysis and Failure Modes and Effects Analysis (FMEA); 

7. apply economic analysis in support of design or purchase decisions (e.g., investment decision, life-cycle cost analysis, etc.)
Instructors:

- Dr. Chiang Shih, Room A229, phone 410-6321, email: shih@eng.fsu.edu
- Dr. Cesar Luongo, Room A238, phone 410-6588, 644-1095, luongo@magnet.fsu.edu
Teaching Assistant:

John Pandolfini, TBA
Office Hours: To Be Determined.

Class Time and Place: 

Lectures:  MW 5:20 p.m. - 6:40 p.m., Room A105 
Topics to be covered:

Five major modules will be covered in the class

1. Design Process (2 weeks):

·  Product design cycle

·  Project management

2. Ethical/Legal/Societal/Global Issues (2 weeks)

3. Design for “X” (DFX) (3.5 weeks):

· Manufacturing/assembly

· Reliability 

· Engineering statistics

4. Engineering Economy (3 weeks):
·  Economic principle

·  Cost analysis

5. Modeling & Optimization (1.5 weeks):

·  System engineering

·  Design trade space

·  System optimization
Textbooks and Other Necessary Items:
Required Readings/Texts:
· Fundamentals of Engineering Design, Barry Hyman, Prentice Hall 

Recommended (Optional):
· Engineering Design, George E. Dieter, McGraw-Hill

· Product Design and Development, Ulrich & Eppinger, McGraw-Hill 

· Intro. to Engineering Ethics, R. Schinzinger and M.W. Martin, McGraw-Hill
· Engineering Economy, W.G. Sullivan, E.M. Wicks, J.T. Luxhoj, Prentice Hall
Grading:

You are required to attend class on time and every time. It will be difficult to make up class work at other times. Late assignments will be assessed a penalty of up to 10% per day.  Minimum passing grade (C) in this class is 70%. 
Your overall grade is computed from the following:

Homeworks
10%

Quizzes

10%

Tests 

50% (10% for the lowest score, 20% each for the higher two)
Projects

20%
Presentation
10% (5% for the web site)
Assessment Tools:

1. In-class problems
2. Group project reports
3. Group presentation/web site
4. Homework
5. Section tests/quizzes.

No Final Examination
Attendance Policy: 

Excused Absences: Absence for participation in recognized university activities, properly certified personal illness, or recognized emergencies may be excused by the Dean's office. Please note that the College of Engineering has a restrictive interpretation of what is considered a valid excuse for an absence. If an absence is to be excused, make sure you check beforehand. In case of excused absence, the instructor will work with you to help you make up for missed time and catch up.

Unexcused Absences: A student having more than four unexcused absences is dropped from the course and assigned the grade F. No exceptions. Tests and exams missed because of unexcused absence receive the grade 0. No exceptions.  Other projects and activities missed completely receive the grade 0 for those projects of activities. No exceptions.

Other Regulations:

The Department’s Policy is clearly outlined at the following web location:

http://www.eng.fsu.edu/me/ugradpro/classes/policy/index.html
AMERICANS WITH DISABILITIES ACT:
Students with disabilities needing academic accommodation should: 

(1) Register with and provide documentation to the Student Disability Resource Center; 

(2) bring a letter to the instructor indicating the need for accommodation and what type. 

This should be done during the first week of class.  For more information about services available to FAMU students with disabilities, contact the Office of Special Programs Student Union #101: 599-3541, FAX 561-2169 <http://www.famu.edu/students/services/services.html> 

For more information about services available to FSU students with disabilities, contact the: Student Disability Resource Center 

97 Woodward Avenue, South 

108 Student Services Building 

Florida State University 

Tallahassee, FL 32306-4167 

(850) 644-9566 (voice), (850) 644-8504 (TDD), sdrc@admin.fsu.edu 

<http://www.disabilitycenter.fsu.edu/>
Honor Policy: 

It is highly recommended that you read these carefully. Ignorance is not an excuse. Note that the penalties for copying work may result in a failing grade for the course or dismissal from the school. If you are uncertain, please check with the instructor who assigned the work. Working together is encouraged in this course, but blatant copying is not.

Students are expected to uphold the Student Code of Conduct, Academic Honor Code published in their University Bulletin and/or Student Handbook.  Florida A&M Student Code of Conduct published in the Student Handbook 2000-2003, Re: 100.18 Academic Dishonesty, p. 138. The Florida State University Academic Honor Policy outlines the University's expectations for the integrity of students' academic work, the procedures for resolving alleged violations of those expectations, and the rights and responsibilities of students and faculty members throughout the process.  Students are responsible for reading the Academic Honor Policy and for living up to their pledge to ". . . be honest and truthful and . . . [to] strive for personal and institutional integrity at Florida State University." Florida State University Academic Honor Policy, found at  http://www.fsu.edu/~dof/forms/honorpolicy.pdf.
Tentative Schedule

	Semester 
	Monday
	Wednesday

	Week 01
	08/27 Syllabus/Roll Call

Overall Design Experience
	08/29 Intro to design (Ch. 1)

Assign Ethics dilemma

	Week 02
	Labor Day,

No class
	09/05 Professional issues + Ethics (Ch. 4)

Discussion: Ethics dilemma

	Week 03
	09/10 Ethical/global/societal issues (Ch. 4)

Problem formulation (Ch. 2)
	09/12 Concept generation (Ch. 6)

	Week 04
	09/17 Concept selection (notes + Ch. 9)
	09/19 Project planning + Intro. to system eng./WBS + scheduling (Ch. 7)

Project assignment 1– use of design methods on specific project

	Week 05
	09/24 Test
	09/26 Design for Manufacturing & Assembly (Notes)

	Week 06
	10/1 Design for Manufacturing & Assembly (Notes)
	10/3 Statistics (Ch. 5)

	Week 07
	10/8 Statistics (Ch. 5)

Project  Assignment 1 due
	10/10 Statistics (Ch. 5)

	Week 08
	10/15 Statistics (Ch. 5)
	10/17 Design for Reliability (Ch. 5)

Project assignment – use of statistics & reliability analysis methods on specific project

	Week 09
	10/22 Test
	10/24 Engineering-Economics (Ch. 8)

	Week 10
	10/29 Engineering-Economics (Ch. 8)

Project  Assignment 2 due
	10/31 Engineering-Economics (Ch. 8)

	Week 11
	11/5 Engineering-Economics (Ch. 8)
	11/7 Engineering-Economics (Ch. 8)

Project assignment – use of engineering-economics on specific project

	Week 12
	11/12 Test
	11/14 Optimization (Ch. 10)

	Week 13
	11/19 Optimization (Ch. 10)
	11/21 Optimization example (Ch. 10)

	Week 14
	11/26 Design Project Review
	11/28 Float for guest speakers

	Week 15 
	11/28 Float for guest speakers

Project assignment reports due
	12/03 Float for final presentations

	Week 16
	12/03 Float for final presentations
	12/5 Float for final presentations

	
	12/10 No class/No exam
	12/12 No class/No exam


Tentative guest speakers:

Cummins Engineering Director on Creativity and Concept Generation

Industry executive/engineer on entrepreneurship, design for manufacturing/assembly
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