
Exploring Crumple Zones

Crumple zones at the front of a car are designed to reduce the force of an impact. When 
a car is moving, it has momentum. The faster a car is travelling, the more momentum it 
has. During a collision, the force of impact causes the momentum to reduce. The force 
during impact can be calculated using this equation: 

Are you a potential future automotive engineer? Your challenge is to build the best 
crumple zone. Follow the instructions below to complete your challenge:

1. Follow the building instructions to build a SPIKE Prime Crash Test Car.
2. Load the program onto the SPIKE Prime Hub.
3. Build your own crumple zone out of craft materials such as paper, card, tin foil, 

bubble wrap or similar materials.
4. Your crumple zone must be no bigger than the dimensions in the diagram below.

Exploring Questions…
• Is there a particular speed that your crumple zone works well at? How could you 

design a crumple zone to work well at all speeds?
• Modern cars are fitted with many air bags. Research how an airbag can reduce the 

force on a passenger during impact.
• How could you improve your crumple zone if you had the chance to build it again?

𝐹𝑜𝑟𝑐𝑒 (𝑁) =
𝑚𝑎𝑠𝑠 𝑘𝑔 𝑥 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑚/𝑠)

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 (𝑠)
This equation shows that if we increase the impact time, we can reduce the force. 
Crumple zones use this principle by increasing the time it takes for the car to stop.

Crumple Zone Challenge

5. Attach your crumple zone to the front 
of the Crash Test Car using sticky tape 
or Blu-Tack.

6. Start the program on the brick and 
then roll the car down a slight slope 
into a wall to test your crumple zone.

7. After your car has crashed, press the 
left button on the brick to see the 
impact force and then the right 
button to see the speed.

8. If possible, try to film your collision in 
slow motion to see how well your 
crumple zone deformed.


