
EST111: Computer Aided Design I
Major Group Project
OVERVIEW: 
It was a slow afternoon in the Engineering Design department of Haverhill Dynamics Corporation (HDC).  You and your fellow engineers were just settling down to your fourth Red Bull of the afternoon when the president of your company, Mr. /Ms. xxxxxx, came busting into the room.  Hair disheveled, glasses crooked, and looking genuinely panicked Mr. /Ms. xxxxxx described a most unpleasant situation.  It was just reported from the field that HDC’s latest and greatest product, a horizontal beam stabilizer, which had been only shipping for about a month, was suffering from a 50% failure rate (details listed below).  HDC’s customers are furious and threatening legal action. Since you and your fellow engineers are considered the crème de la crème of the HDC staff, the responsibility has fallen to you to fix this problem as quickly as possible.

EXISTING PRODUCT DESIGN: 
[image: ]



EXISTING PRODUCT SPECIFICATION:

Material:	 Aluminum, 6061 
Material Hardness (Rockwell A): 40 
Material Finish: Black Anodize 
Working Temperature Range:	 -40C to 50C 
Environmental:  Outdoor use.	No shelter from the elements

FAILURE MODE OF EXISTING PRODUCT:

The failure mode of the horizontal beam stabilizer is a stress crack that formed in the following area:
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When is use, the Stabilizer is under a load that is centered on the 19mm hole at the end of the part.  This load does not exceed 80N.  Under normal use, this load fluctuates from 0N to 80N in a cyclical pattern.  Typically, the Stabilizer sees this force every 2 minutes during use.  On average, the stress cracks begin to appear after 3 months of usage.  It is quite common for the stabilizers to be used 24 hours per day and 7 days per year.



TEAM ACTIVITY (do this first): 
Review the current situation with your team (4 students Maximum).  Brainstorm ways in which science and technology could possible help you solve this problem.  Where are you going to look for answers? How are you going to know when/if you have a viable solution?  Are there any other ways of solving this problem without using existing technology?  Be prepared to answer these questions during your presentation (below).

PROJECT DELIVERABLES: 
A. Class Presentation: Your engineering team will need to develop and present the following deliverables in a single 10 minute class presentation.  You are free to choose the presentation format of your choice.  Power Point, Poster Board, or whatever you and your team are comfortable with.  Make sure the class can easily see what you are presenting.  Models are fantastic! Your presentations should be as follows:

· Describe the problem: Keep this concise. Bullet format is fine. 
· What is the theory as to why the product is failing?: What engineering theories have you and your team found that explain why the problem is occurring.  
· [bookmark: _GoBack]New Product Specification: This should be similar to the existing specification.  You are free to make changes here for your new design.  How is the new specification going to fix the problem? 
· Initial Product Concepts: Prepare several design ideas (one from every person in your group).  This will be put into a presentation form of your choice and presented to the rest of the engineering staff (your class) for comment and review. Make sure that each concept is shown using orthographic projection.  How does your new design fix the problem?
· Personal Experience: Detail other instances that you have encountered with other products where you have observed similar design failure.  Refer to at least one news article that refers to a similar design failure and how it was fixed. 
· Sources of Information: Where did you get the information in the development of your solution?  Several sources will be needed for a viable solution. 

B. Design Portfolio (CAD Model): Clearly show the detailed design of the product using orthographic projection and good dimensioning practice.  This will be passed in for grading by the instructor.

Grading System: 

Your Grade for your Group Project will be derived from 4 scores 

Demonstrate basic knowledge of technology and the application to solving the problem  = 15% 
Developing a basic theory of why the part is failing = 15% 
Clearly show using CAD drawings how the product is improved = 60% What sources did you use to use to develop your solution = 10% Appendix I: Presentation Guidelines:

PRE-PRESENTATION  
· Identify the group's purpose.  
· Determine what will be needed to achieve that purpose.  
· Determine how to customize material for that audience and for time limit.  
· Determine what visual aids may enhance the presentation.  
· Consider whether handouts and/or leave-behinds will be used.  
· Decide on areas of responsibility for the research and development of the material to be presented.  
· Determine who will be responsible for each visual.  
· Divide speaking roles equitably among group members.

PRESENTATION MECHANICS  
· Select a group member to serve as moderator as well as a technical contributor.  
· Having one moderator can enhance organization, flow and continuity during the group presentation.  
· Gather as much information as possible about the presentation's setting beforehand (size, AV availability, chalkboard space, chair/speaker arrangement flexibility, access to electric outlets, need for microphones and their placement, projection screen availability, room-darkening capability).  
· Determine the most effective order for the participants' presentations.  
· Arrange for smooth transitions between speakers both orally and physically.  
· Plan AV arrangements beforehand for smooth incorporation of visuals, (e.g. is an extra pair of hands needed to display a chart? Can another group member distribute handouts?) 	Rehearse as a group as many times as possible.
· Smooth, coherent and credible presentations can only be achieved with diligent rehearsal.

DELIVERY 
· The moderator should provide a brief overview of the presentation; identify group members and the areas they will cover.
· The moderator informs the audience as to when questions should be asked.
· The moderator introduces the first presenter and his/her topic.
· The presenter maintains eye contact with the audience, not other group members.
· Each presenter should show how his/her material relates to the discussion as a whole or how it interrelates with other speakers.  Referring specifically to other speakers' contributions builds group cohesion and facilitates audience understanding.
· Each group member should listen intently and offer non-verbal encouragement to the person speaking.
· The presenter's conclusion flows into an introduction of the next speaker.
· Each speaker thanks the previous speaker, greets the audience, ends his/her presentation with another introduction, the overall conclusion for the entire group, or a return to the moderator.
· The moderator may conclude for the group as a whole if not already done.  The moderator conducts the question and answer session.
· After the question and answer session, the moderator delivers a final statement to provide closure.  Closure may take the form of thanks or may provide information for follow-up, an avenue for future contact or feedback, or an inducement to adopt or accept the group's proposal 


Appendix II: Rubrics 

1. Demonstrate basic knowledge of technology and the application to solving the problem.
	Action
	Check

	Establish current theories, data and other
information to 
examine why the part is failing
	Are the Theories Applicable to the problem?



	Strong
	Moderate
	Low
	Weak

	4
	3
	2
	1


 
2. Developing a basic theory of why the part is failing.
	Action
	Check

	Identify specific theory(s) that you are using to fix the design
	Have you and your team established a compelling reason why the part is failing and how this situation can be fixed?



	Strong
	Moderate
	Low
	Weak

	4
	3
	2
	1



3. Clearly show using CAD drawings how the product is improved. 
	Action
	Check

	Define the specific fix for the problem based on sound engineering knowledge and theories. Communicate this using CAD.
	How effective is your CAD model.  Does it clearly show how the problem has been eliminated?



	Strong
	Moderate
	Low
	Weak

	4
	3
	2
	1



4. What sources did you use to use to develop your solution.
	Action
	Check

	What reliable sources of information were used to establish your solution?
	Credible sources have been clearly established as a basis for the design solution.



	Strong
	Moderate
	Low
	Weak

	4
	3
	2
	1





This work is licensed under a Creative Commons Attribution 4.0 International License.
[image: CC BY Logo] 
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was created by the guarantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites, and including, but not limited to accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership.
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