	
	
	

	
	Properties of materials: Toughness
	

	
Name:

Toughness is a measure of how much energy is needed to break the material. If the material takes a lot of energy - it may change shape - before breaking, then it is a tough material. If only a little energy is needed to break, the material it is weak or brittle. This will depend on whether the material yielded or not.

Something very flexible, like rubber, would be a very ‘tough’ material, even though it might not be very ‘strong’.

Ceramics cannot be used for items which undergo shock because of their low level of toughness.

Plastic materials are quite sensitive to cracks and deficiencies as they do not absorb much energy when they fracture; they are often considered to be tough because of their ability to be deformed without breaking. This makes them good for children’s toys, when their low strength is also not important.

EXPERIMENT
1. Collect aluminium foil, plastic wrap, newspaper, printing paper, wax paper and toilet paper to test.
2. Place it over the top of a tin and secure it with a rubber band. Put a strip of tape over the rubber band and around the container.


tape

i	i	rubber band
i	i
 	  material

i	i
canister




3. Hold the covered tin next to the metre stick.
4. Hold the spoon by the handle, with the bottom of the spoon 10 cm above the top of the container.
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5. Drop the spoon straight down onto the material.
6. What happens to the material when the spoon hits it? (e.g does it dent or tear?)
7. Write your observations in the table.
8. If the material does not break, place the bottom of the spoon 20 cm above the tin and drop it again. Record your observations.
9. Keep increasing the drop height by 10 cm until the material breaks.
10. Record any new observations and write the final drop height in the table. (Don’t forget to subtract the height of the container to get the exact distance that the spoon fell.)
11. Repeat the test for each material.


























	MATERIAL
	PREDICTION
	FINAL DROP
	OBSERVATION
(What happened to the material when the spoon hit it?)
	RESULTS

	
	Rank materials
	HEIGHT
	
	Rank materials in

	
	in order from
	(centimetres)
	
	order from

	
	weakest (1) to
	
	
	weakest to

	
	strongest (6).
	
	
	strongest (1-6)

	Aluminium foil
	
	
	
	

	Plastic wrap
	
	
	
	

	Newspaper
	
	
	
	

	Printing paper
	
	
	
	

	Wax paper
	
	
	
	

	Toilet paper
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