Using structure to explain properties

This exercise involves using simple pictorial representations of the structures of metals, ceramics and polymers in order to explain properties. This sort of approach is essential for the Materials Presentation in order to access the higher marks. In your answers to the following broad questions you should include simple diagrams to show how the structure of the material can be used to explain its properties and refer to them in your explanations.

1.
Why are both metals and ceramics hard, strong and stiff?

2.
Why are ceramics brittle but metals are ductile?

3
Why do polymers like polythene have a much larger plastic extensibility than metals?

4.
Why are some polymers much stiffer than others?

5.
Why are some polymers much more extensible than others?

6.
Why are ceramics likely to fracture by cracks spreading through them but metals are not?

7.
Why are fibre-reinforced materials likely to be tough?

8.
Why do alloys often have a higher yield stress but are more brittle than pure metals?

