Biomechanical Design Challenge

Problem Statement: 

Osteoarthritis is a debilitating disease that causes severe pain in the joints.  Some people with osteoarthritis have a difficult time grabbing small objects, maintaining grip and controlling their hands. This makes simple everyday tasks that we take for granted very difficult and painful. You are to design a device that can be easily used by osteoarthritis sufferers to plug in and unplug electronic devices. This device will be marketed and sold through television media.

Key questions that must be addressed:

· What is osteoarthritis?

· What causes osteoarthritis?

· What are the recommended cures or treatments of osteoarthritis?

· Whom does osteoarthritis affect more (men, women, ages, etc.)

· Analyze the motion of plugging in and unplugging a device.  Which muscle groups are affected?

· Measure a standard outlet.  

· Measure a standard plug.  

· Measure the average hand.  

· How can this data be used to shape your solution?

Assignment:

Portfolio is required for this project. A portfolio consists of a three ring notebook containing documentation that assisted you in developing your final solution. Portfolio rules require that all work is three hole punched or in plastic protector sheets.  Each section is tabbed and clearly labeled according to the following guideline.

A. A colorful cover (20 pts).  It must have the following elements: Your name(s) , course name, instructor name, date. Colorful and well-planned covers will receive more points.

B. Section 1: Stating the Problem (40 pts)  

This section must include a copy of this problem sheet. (5 points)
Describe the Universal Systems Model and how it applies to this project. (15 pts)

List the engineering design process (20 pts).

C. Section 2: Design Rationale (175 pts)
This section must include the answers to the key questions states on this page. The answers to these items may be prose or bulleted. The key issues are:

1. What is osteoarthritis? (25 pts)
2. What causes osteoarthritis? (25 pts)
3. What are the recommended cures or treatments of osteoarthritis? (25 pts)
4. Whom does osteoarthritis affect more (men, women, ages, etc.) (25 pts)
5. Analyze the motion of plugging in and unplugging a device.  Which muscle groups are affected? (20 words, add 15 is graphic illustration included).
6. Measure a standard outlet.  (10 pts for graphic illustration/sketch with dimensions).

7. Measure a standard plug.  (10 pts for graphic illustration/sketch with dimensions).
8. Measure the average hand.  (10 pts for graphic illustration/sketch with dimensions).
9. How can this data be used to shape your solution? (25 pts)
D. Section 4: Plan of Action (65 pts max)

a. Three thumbnail sketches of the proposed designs.  These should be different. (15)
b. Use Excel spreadsheet titled Basic Criteria Analysis to rate each of the three ideas and determine a mathematical winner.

	Cost

	Reliability

	Weight

	Operation

	Maintenance

	Appearance

	Compatibility

	Safety

	Noise

	Effectiveness

	Durability

	Feasibility

	Acceptance


c. Inventor and 2 D CAD or mechanical drawing/sketch of the final proposed rocket with dimensions.(25)

d. 2-D drawing is dimensioned. (15)
e. Material list of all the items your will need in the construction of this rocket.(10)
E. Section 5: Results (50 pts)

a. Fashion a prototype of the object. (Include a digital picture of the prototype in the portfolio). (25 pts.  Half-points if non-working)

b. Provide digital picture of prototype in use. (25 pts)

F. Section 6: Photographs (50 max. bonus pts)

Photograph you and your partner (if applicable) in each stage of development.(10 pts each)

Grade determined by assigning point values to items included in the portfolio document.

