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Designing a Collision Safety Device

A.K.A. “The Baby Drop Challenge”
Purpose:  


To design, build, test and evaluate a landing pad or “safety device” to protect a baby doll, dropped head first from 1 meter, onto a hard surface (the force sensor).  
Materials needed:

For each pair of students you will be provided with:


10 sheets of paper

1.0 m of masking tape

Scissors

Discussion:

How do people survive major vehicle collisions?  Scientists and engineers apply the laws of physics to reduce the damage to both cars and passengers.  During this activity, you will work in pairs to design, build, test and evaluate a “collision safety device” to reduce the force experienced by a baby doll.  Your safety device will be placed on top of a force sensor and the force exerted by the falling doll onto your device will be measured.  Hopefully, this process will help you think about the way safety devices are designed (and maybe think of a new career choice!)

Procedure:

Using no more than 10 sheets of paper, one meter of masking tape, and following the parameters listed below, you and your partner will design, build and test a landing pad style “collision safety device” that will protect the baby doll when dropped from 1 meter.

Safety Device Parameters

1. Teams may use less, but no more than 10 sheets of paper.  In the event of a tie, the device constructed with the fewest sheets of paper will be declared the superior safety device.

2. The Collision Safety Device must be free standing.  Teams cannot support their devices by holding them or taping them to the surface or another structure.

3. Device cannot be more than 50 cm tall.

4. Nothing may be attached to the doll.

5. Scissors may not be part of the Collision Safety Device.

6. The doll will be dropped from a pre-measured height by a member of your team.

7. If the doll is dropped and misses the device, too bad.  Don’t miss. 

Goal is to achieve a force of 500N or less!!!  Bonus for those who succeed!

Draw a large, detailed diagram of your Collision Safety Device in the box below.


Test results:

Registered force:  ____________
Your team’s position in class: _______________

Analysis:

1. Describe your team’s Collision Safety Device including the reasoning behind your design.

	

	

	

	

	

	

	


2. Evaluate, in detail, the success of your safety device.

	

	

	

	

	

	

	


3. Describe changes that would have to be made to improve your safety device.

	

	

	

	

	

	


4. Explain how your Collision Safety Device is similar to an airbag in preventing injuries.  Be sure to properly use ALL of the following terms: impulse, impact force, and impact time.

	

	

	

	

	

	

	


Other questions:

1. What other safety devices are used in cars and along the highways that reduce the impact force by increasing the time of the impact?

	

	

	

	

	

	

	


2. Explain why airbags are NOT alternatives to seat belts but are intended to be used with seat belts to increase your safety.

	

	

	

	

	

	

	


3. Please give me recommendations to improve this lab for next year.
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Team Members:
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