ME 164 – Manufacturing Design Project

Hockey Puck ‘Cannon’ – Spring 2002

Professor Iatridis (6-2774; 231B Votey)

Wed 1:25-3:20pm; 003 Kalkin

Course Objectives. This 1 credit course will involve the design and construction of a product and requires application of the skills you learned up to this point in your mechanical engineering career. The product should be a finalized prototype ready for use. This final prototype requires consideration of necessary markets forces and functional requirements including material choice, dimensions, tolerances, ease of manufacture, and cost.

Project: Hockey puck ‘cannon’. 

Design a hockey puck machine for goalie practice. Similar to baseball machine, tennis ball machine, or skeet-shooter. This device must be able to load several pucks and shoot them in different areas of the net. This will require considerations of manufacturing design, energy transfer, electronics, and many other areas of your expertise. The final prototype will be evaluated on: 1) ability to shoot a puck; 2) ability to shoot at reasonable speeds; 3) accuracy/aiming; 4) novelty of design; 5) design for manufacturing. 

Additional contacts: Bob Lucier: cljr@together.net; 527-0602 (h); 951-6200 (w); possible contact with UVM athletics.

Project Format:

Most industrial projects require teams to complete projects. This requires coordination of efforts and division of labor. In this class, we will have 3 teams that each design and build a hockey puck cannon. Each team will have 3 or 4 working groups. 
Class Format. We will meet weekly as an entire class for approximately one hour. Each week each team will present a 10-15 minute progress report on their aspect of the project with 5 minutes for Q&A. Each week, each working group will complete one or two evaluation forms and provide constructive feedback and questions. Presentations and feedback will both be graded for the participation component of grade. 

In order to keep on time, it is imperative that your progress reports are practiced and that your questions/comments and answers are clear and concise. The second hour of the class is for students to work on the project through team meetings or other design or manufacturing tasks.

Week
Date
Objective

1
1/16/02
Define working groups and possible division into sub-projects

2
1/23/02
Market research, devise action plan with division of labor for working groups

3
1/30/02
Initial design concepts

4
2/06/02
Refine design concepts

5
2/13/02
No class (JCI at ORS meeting), build initial prototype of components

6
2/20/02
Prototyping for proof of concept of individual components

7
2/27/02
More prototyping of components, order necessary parts

8
3/6/02
Finish proof-of-concept prototypes

9
3/13/02
Mid-Semester Design Report (brief); proof-of-concept prototype; budget, Decision about which /how many final products to make
10
3/20/02
Spring Break

11
3/27/02
Finalize design and complete manufacturing plan

12
4/3/02
Last chance to order parts

13
4/10/02
Build and assembly

14
4/17/02
Build and assembly

15
4/24/02
Finish project and complete final report

16
5/1/02
Final Presentations (all groups), Final Report Due

Grading and Evaluation.


Notebook
10%


Participation (i.e., weekly presentations, 
10%


group evaluation forms, questions)



Mid-semester Design Report and prototype
20%


Final Presentation/Prototype
15%


Final Report
15%


Prototype
30%

The expectations for the following sections are:

1. Notebook (1 for each working group): The notebook should provide an ongoing account of your design/manufacturing process. The notebook should be some form of bound book where entries are made in chronological order. The first or last page of the notebook should include a journal of time spent on the project (include date, time spent, and brief description of sub-task). Any loose papers, computer printouts, catalogue data that you want to include should be stapled or glued onto a blank page of the notebook. Finally, all members of the design team should write their names on the front cover. Hastily written and poorly assembled notebooks will receive no credit.

2. Mid-semester design report and prototype (one for each team, sub-sections clearly defined for each working group): This will include a concise summary of the progress to date. The initial report should be a technical document describing your design and the proof-of-concept for the final design. The report should be structured identically to the Final Report (see below) and will be considered your first draft. 

3. Final Presentation (one for each team, all group members should speak): This should be a 30 minute presentation where your team presents the design adopted for the product, any pertinent analysis results, and of course the methods used to manufacture the prototype. Presentations will be graded on style and professionalism as well as content. Please avoid excessive repetition of your progress reports (remember, this is the same audience!). This is your best opportunity to demonstrate the novel features and success of your design. I strongly encourage dry running the presentation before your graded presentation.
4. Final Report:

a. Cover page (1 pg)

b. Abstract (max 1 pg)

c. Table of contents. Include authorship for each sub-section. Authorship will indicate primary responsibility on that sub-task (max 1 pg)

d. Introduction (1-2 pages). Should include market research, available devices on the market and design goals.

e. Description of design: Each working group should have an individual sub-section. Review pertinent design specifications/desired functions for the product, and describe the approach your group developed to satisfy all of the design expectations. You may want to include design options your group considered and explain why the final versionsof the design was chosen.This part of the report should make use of drawings (simplified schematics) to illustrate the various functions of the device, in addition to dimensioned drawings that show all of the details of the finished components of the design. 

f. Manufacturing of the prototype: Each working group should have an individual sub-section. Describe your manufacturing approach for the prototypes. In many cases, the act of manufacturing the design could require changes in the original design. Document cases where you had to change the design in deference to manufacturing constraints. Other issues to consider here include fixturing problems, the layout of parts to reduce wasted materials, design modifications for mass production.

g. Conclusions (1 pg)

h. References (if any cited)

i. Appendix: You may want to include derivations for the design, manufacturing analysis, or excerpts from manufacturers handbooks, etc. (optional)

5. Prototype: The Finished prototype is due at the final presentation.

All final project materials are due Wed. May 1st.

