Crash Car Derby – Design Brief

Year after year automakers have made faster and faster cars capable of transporting more and more people from place to place. In the 1940’s, 50’s and 60’s automobiles were “made to last” with rigid (stiff) frames, bulky body’s made from thick sheet metal.  The standard design of these vehicles had no seat belts, metal dashboards, big steering wheels with small shafts in the center. These cars survived a crash pretty well, unfortunately the people did not.

Starting as early as the 60’s, automotive engineers began to design cars to protect the passengers in a crash. Seat belts, 5 mph bumpers, and lighter weight materials were introduced. Race cars were a moving test platform for several new concepts. A radical idea in the 1960’s was to sacrifice the vehicle to protect the passenger. Indianapolis 500 cars are designed to disintegrate in crashes. Each part that separates from the main body of the race car takes with it a part of the energy that the vehicle had. Thus drivers have safely walked away from up to 200 mph crashes.


Today’s passenger vehicles advertise “crumple zones” that protect passengers in head-on and rear-end crashes. They are called crumple zones because the ends of the lighter weight automobiles are designed to crumple up on impact, taking some of the energy away from the passengers during the crash. Think of this like how you would catch a fastball bare-handed or how a shock absorber works.
OBJECTIVE

Students should use household items that would not present a safety hazard in class or to you as you are making the car (NO AEROSOL CANS, NO GLASS) to design and produce a car that will protect it’s passenger (a raw egg) from being damaged in a head-on collision (impact testing).

MATERIALS

1.
Any household items that would not present a safety hazard to you, while building or in class during testing.  If there is a doubt ASK!  

TOOLS


1.
Ruler


2.  Any tools necessary - to be determined by your parents or guardian.

LIMITATIONS


1.
You may NOT use pre-existing cars or car bodies. 


2.
Size limits: 
The car MUST be within these specifications:



a.
Height:
3" minimum
5" maximum 



b.
Width:
3" minimum
4” maximum



c.
Length:
4" minimum
6” maximum


3. 
Cars MUST have attached wheels that roll freely. A minimum of 3 wheels are required.
Points will be deducted if your vehicle does not meet these limitations.

INSTRUCTIONS

1.
A roll test will be preformed on each car before the passenger (egg) is loaded.



2.
Egg must be placed in a sealable plastic bag and into the car immediately before the test.


3. 
Car must be designed so that a quick check can be made (within thirty seconds) to see if the egg survived the crash.


4. 
The car must make contact with the wall to qualify.  Eggs that survive the initial wall impact will receive 85 points.  Grade will increase for each level at which the egg survives the impact. 


(see attached rubric for testing points)

5.
Students must turn in their design process worksheet, sketches of their final crash car design and a final materials list.  (see the attached rubric for all grading information)

6.
Students must complete a Crash Car Derby Vehicle Velocity Worksheet after impact testing.
Due Date: 
 
Late vehicles will receive a 10 point per day deduction.
Notes:

The instructor will provide the eggs and zip lock bags for class testing 


This project will count 300 points.   See your rubric for the point breakdown.
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