Name(s)_____________________

Design Brief for the MagLev Vehicle

Situation

Many areas in the United States have problems with traffic congestion.  Some experts feel the best way to solve these problems is to design new transportation systems.  In this activity, you will have the opportunity to learn about a transportation system that engineers are working on - Magnetic Levitation. Unfortunately, America is not the world leader in Maglev technology.  Japan and Germany have had working maglev trains for many years.  Magnet levitation trains are fast and efficient and might help the U.S. deal with traffic congestion by changing the face of commuting.  Imagine living in Rochester and commuting in an hour to New York or Boston.  Could a maglev train work here in America?  

Problem

Design, construct and test a magnetic levitation vehicle which uses the power that is provided by the track and will travel the length of the track in the shortest possible time.  

Design Constraints

Your solution may use a variety of materials, but it must:

· be suspended by the means of 100% magnetic levitation

· levitate above the surface of the track

· have no design which is unsafe or hazardous

· be powered by the D/C motor and propeller provided

· be no longer than 10” in length

· have a vehicle base that is the width of the track

· have a body that is aerodynamic to reduce air friction

Competition

Students must work alone.  The race will be timed on the middle 14’ of the track (the timer starts one foot into the track).  The vehicle must operate without being touched, pushed or otherwise interfered with once placed in the starting position of the track. Each group will have up to 1 minute to set the vehicle in the starting position of the track.  In the event the vehicle is not ready to run after 1 minute, the competitors will be asked by the judge to remove it.  In the event of an unsuccessful attempt, each group will have a total of 3 tries to run its vehicle.  After 3 unsuccessful attempts, the vehicle will be recorded as Did Not Finish (DNF).

Before Construction Checklist

1.
List possible solutions to the problem (brainstorming):

2.
Complete sketches of possible solutions

3.
Which solution is the best (circle solution chosen)?

4.
Complete an orthographic drawing in AutoCad of your solution.  This drawing MUST be approved by the instructor PRIOR to constructing the vehicle.

5.
Construct your maglev vehicle.

6.
Make test runs.

7.
Make any modifications.

8.
Compete with class.
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Pre-Competition Day
1. Why is the weight of your vehicle directly related to its speed?

2. What are two forms of friction that all types of land transportation encounter?

3. Which Newton’s law is related to this activity?  Explain your choice.

4. Test your vehicle speed in a 2-foot section of the track.  Make a prediction of its speed for the 14’ track and give documentation, including a graph, of why you think it will achieve this speed?

5. How might the angle of your motor affect the speed and other characteristics of your      vehicle?

6. How did you make the decision to use the materials that you selected in constructing your vehicle?

7. What would be the effect of adding more magnets to your vehicle?

Competition Day
1. How fast was your maglev vehicle?

________________  ________________  ________________                                           
                                                      
                                                      

2. Did your vehicle perform well? Why or why not?  

3.  What improvements could you make to enhance your vehicle’s performance?

Comments (overall evaluation of your experiences; explain):

