MAE451: Design Process and Methods

C. L. Bloebaum

Syllabus

Fall 2006


Instructor

Dr. Christina L. Bloebaum

1013 Furnas Hall

645-2593 x2231

clb@buffalo.edu (Put MAE 451 in Subject Header)
Office Hours

C. L. Bloebaum, 1013 Furnas Hall, Mon. 11-12; Tues. 10-11; Thurs. 10-11

Teaching Assistants and TA Office Hours
Edward DeMauro (edemauro@buffalo.edu), 311 Jarvis (Design Library), Tues. 11-12; Thurs. 11-12

Satyanarayana Manyam (sgmanyam@buffalo.edu), 311 Jarvis (Design Library), Wed.& Fri. 11:30-12:30

Zhendan Xue (zxue@buffalo.edu), 311 Jarvis (Design Library), Wed. 10-11

Text

Required

· DiSC Classic Personal Profile System, (~$12).  This is a booklet in the bookstore that will be used in the Saturday Teaming session of the course Operation Teamwork).  Follow the instructions inserted in the booklet.  The scored booklet with your name on it must be brought to the teaming session on Saturday, October 7th (counted as part of the teaming homework assignment).  
· No textbook is required. There will be multiple handouts and notes posted on Blackboard that will be used to complement the lectures.

Reference Texts

· Ullman, D., 1992, The Mechanical Design Process, 2nd Edition, McGraw-Hill, New York, NY.

· Kelley, T., 2001, The Art of Innovation: Lessons in Creativity from Ideo, America's Leading Design Firm, Doubleday.

· Cagan, J. and Vogel, C., 2002, Creating Breakthrough Products, Prentice-Hall, Upper Saddle River, NJ.

· Ertas, A. and Jones, J, 1996, The Engineering Design Process, John Wiley and Sons, New York, NY. 

Course Objectives

This course will provide an opportunity for you to explore design processes and different design methods.  Design is synthesis, while most of your engineering courses have been limited to analysis.

After successfully completing this course, you should be able to formulate a product design problem (i.e., know how to start when given an open problem), generate alternative solutions to the problem, and identify the relevant tools to help make the design process more efficient.  Specifically, I plan on providing the opportunity for you to learn how

•
to negotiate solutions to open problems.  Open problems are characterized as those for which there may be multiple solutions or for which no solution may exist;

•
to work in teams, understand and deal with interpersonal relationships and communicate at personal and technical levels;

•
to learn how to evaluate design alternatives and make rational and effective decisions about product design and development;

•
to learn criteria and characteristics of good designs and reasons and mistakes behind bad designs;

•
to become better decision makers as product designers, design engineers, or manufacturing engineers;

•
to be able to handle ethical issues, information property issues, and to understand the usefulness of patents.

Academic Dishonesty 


Academic dishonesty of any type (cheating, plagiarism, etc.) is grounds for receiving an F in this course.
Course Schedule and Plan (subject to change)

	Week
	Dates
	Topic



	Week 1
	8/28, 8/30, 9/1
	The Nature of Design Problems

	Week 2
	9/6, 9/8  (no class 9/4 – Labor Day)
	    Design Process Basics

	Week 3
	9/11, 9/13, 9/15
	Developing System Requirements 

	Week 4
	9/18, 9/20  (no class 9/22)
	Technical Communication 

	Week 5
	9/25, 9/27, 9/29
	Conceptual Design

	Week 6
	10/4, 10/6 (no class 10/2 – Yom Kippur)
	    Product Innovation 

	   ****
	10/7 (Sat)
	Teaming*

	Week 7
	10/9, 10/11 (no class 10/13)
	    Concept Selection and Decision Making

	Week 8
	10/16, 10/18, 10/20 - Test 1
	    Economic Feasibility

	Week 9
	10/23, 10/25 (no class 10/27)
	Embodiment Design

	Week 10
	10/30, 11/1, 11/3
	Detailed Design

	Week 11
	11/6, 11/8, 11/10
	    Optimization

	Week 12
	11/13, 11/15 (no class 11/17)
	    Quality and Statistics in Design

	Week 13
	11/20 (no classes 11/22, 11/14 – Thanksgiving)
	    Design for Assembly Guidelines 

	Week 14
	11/27, 11/29, 12/1
	Project Management/Teaming

	Week 15 
	12/4, 12/6 – Test 2 (no class 12/8)
	Patents/Intellectual Property


*Teaming Session

As part of the required work in this course, there will be a mandatory class session on Saturday, October 7th.  It is required that you attend these sessions and complete the assigned tasks associated with these sessions.  They represent a portion of this course and will be counted in your grade.  Senior students from Electrical Engineering and Computer Science and Engineering will also be participating.  Because of the time commitment on this Saturday, five of the weekly lectures in MAE451 will not be held.  


Saturday, October 7: 9:30-2:00, Knox (rooms to be announced)

This session will include an analysis of your personal profile and small group team building activities.  This will include some small team design projects.  Lunch will be provided.
There will be an assignment as part of this session.  You need to pick a DiSC-Personal Profile System booklet at the University Bookstore (~$12), follow the instructions inserted in the booklet and submit it in class on Saturday, October 7th.  Submission of the booklet, attendance and participation at the teaming session will constitute one homework grade.  
Grading

Individual assignments and mini-projects (in-class and at-home)
50%

Exams (mid-term and final)
25%

Design Portfolio
25%

Homework and mini-projects

There will be weekly assignments, some group, some individual, some in-class, some out of class.  The assignments will be based on the topics currently being covered in class.  There will be a few mini-projects that will be based on some design concepts covered in class.  No make-ups will be given for the in-class assignments, unless you have let me know, BY EMAIL, ahead of time that you will be missing a class and the reason for your absence.  Telling me in class does not constitute an excused absence.  I must have a record of it on email BEFORE the class that you miss.

Exams

There will be two exams, both taken in class on the dates listed.

Resubmission Policy

If you receive a homework or test back and you feel it was graded wrong, this is the process to request a re-grade: 1) attach a separate sheet of paper to the front of the homework or test explaining what you think is wrong with the grading (e.g., points not added correctly), 2) mark, in a different color, the place on the homework or test where you think the error occurred, 3) submit at the end of class (it does not have to be the same class where you receive the homework or test back). Make sure your explanation on the front page is clear and to the point.  Do not expect to be able to explain your explanation – your written explanation should be adequate and complete by itself.  

Late Policy

Late assignments are accepted.  The late penalty is one letter grade (10 points) per business day.  After an assignment is handed back, it will no longer be accepted for submission.

Design Portfolio

Your design portfolio is meant to be a semester long chronicle of your own design activities, design strategies, mathematical and physical modeling, innovations, observations of design based on the world around you, and problem solving techniques as they apply to the design of devices, processes, products, and systems.

It should contain ideas, thoughts, sketches, quotes, photographs, advertisements, copies of articles – anything that will help you document your progress through the material covered in this course.  Your portfolio can take on any number of forms (loose-leaf notepad, 3-ring binders, artist’s sketch pad, a website, etc.).  I will be available to review your portfolio or your idea for a portfolio at any time throughout the semester.  I also have some sample portfolios that you can take a look at any time during the semester.  

The contents of your portfolio should be organized in some way, but this organization should not interfere with your creativity or train of consciousness.

At a minimum, you should cover the following in your portfolio:

1. A reflection of how your design team(s) approached the design projects in this semester.  Why were different strategies taken by each team?  Why do teams operate differently?  What role did you gravitate towards in the team?

2. How you solve problems and why you think you solve problems this way.  Also, discuss how some of your friends solve problems, design, imagine, and create (e.g., give them a problem they are unfamiliar with and observe them trying to solve it).  Start with roommates and friends, but expand to other groups of people to see how their background affects their thought processes – children, elderly people, international students, nonstudents, physically challenged people, etc.

3. Your progress in developing your abilities to think creatively.  Include all exercises that you have used to increase your creativity.

4. Your own reading list – books and articles – that you have read and are relevant to the material in this course.

5. A “good” design list – examples of designs that you think are particular noteworthy for their effectiveness, efficiency, and/or elegance.

6. A “bad” design list – examples of designs that you think are inefficient, ineffective, inelegant, or provide solutions to problems that are not worth solving.  These can be products that simply irritate you as well.

7. A list of subjects that you would like to know more about and why?

8. A list of personal design problems that interest you.  Include problems where the design is for you specifically AND problems that you think can be improved or created primarily for others.  Also include a list or examples of any products, devices, trinkets, processes, or anything else that you have designed or are designing.

9. Develop your design philosophy and your design strategy.  This will be a compilation and reflection of the previous entries and should provide some synergy to your portfolio.  Your philosophy should include descriptions of what should be designed, what constraints should be placed on design, what criteria should be applied to the definition of a “good” design, what makes a “bad” design, and how your strengths, background, and insights would apply to designing new products, systems, and devices.

10. What did you learn in this class?

Your portfolio grade will be based on the depth of your submissions to the above issues, your use of examples from the world around you, your identification of what you learned in this class, the use of innovation and creativity, and how well the portfolio displays your learning.  

The portfolio will be due on Friday, 12/8 in my office.

Course Website

Go to http://ublearns.buffalo.edu/ and login using your ubunix account information.  You can also get to UBlearns from your myub.buffalo.edu site.  Once in UBLearns, click on the courses tab at the top and you will see the webpages for the courses you are taking (if the professor is using UBLearns).  Course information will be posted under the various icons on the left of the page.

*Please note that this syllabus has been prepared largely using previous test and development by Dr. K. E. Lewis.  The course will be modeled closely to previous years.  I am grateful to Dr. Lewis for providing his syllabus and course notes.
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