To be handed in on Thursday 4th November


Year 12 Materials Presentation Coursework

Research and Planning

Expected time 2 - 3 hours

Your task is as follows:

1. Think of an application of a material for a particular task. It is best if you can think of something that interests you. Decide on a title for your task in the following form:

“Why is .......(name of material)........ used for .....(application).......”

See the list that follows for some ideas on what has been done before.

2. Carry out some research on your chosen topic. Obviously the internet is likely to feature highly but do not neglect other sources such as textbooks, specialist magazines, scientific journals such as New Scientist etc. Keep a record of website URLs, book or magazine titles, authors, page references.

3. Prepare a written report that covers the following points:

· Introduction - explain your choice and give some background information on the application (eg how long has this material been used, what alternatives were in use before, what advantages does this material offer over whatever was used before, who pioneered it, did a particular discovery prompt its introduction?) 100 - 200 words.
· List what you consider to be the three most important properties of the material for this application. For each property, describe in detail why it is desirable for this application. For a list of possible properties look in the materials database on your CD (you can do more than three if you want but no less!) 50 - 100 words per property.
· Describe in detail the structure of the material. A diagram is vital here. If you cannot find the exact structure then at the very least include a diagram of the structure of the class of material to which it belongs (eg metal, polymer etc). Diagram + 50 words
·  Explain how the properties you selected can be linked to the structure of the material (50 - 100 words per property).
Here are a couple of examples:

“Why is GFRP (glass fibre reinforced plastic) used for the hulls of racing boats?”

Important properties: low density, reasonably high stiffness (Young Modulus), resistance to corrosion/chemical reaction. You can expand on why each property is desirable for this application and how the structure of GFRP explains these properties.

“Why is tungsten used to make light bulb filaments?”

Important properties: reasonably high electrical conductivity, very high melting point, ductility.

Here are a few of the thousands of titles tackled around the country in the last ten years:

Why rubber for rugby balls?

Why aerogel for space shuttle tiles?

Why carbon nanotubes for conductors on the nano scale?

Why Carbon fibres for racing car bodies/tennis rackets/anything else that carbon fibre is used for?

Why tungsten carbide for drill bits?

Why high purity glass for optical fibres?

Why aluminium alloy for aircraft wings?

Why titanium alloy for hip replacements?

Why depleted uranium for tank shells?

Why leather for motorcycle protective clothing?

A few that attempted to address a more specific question:

Why was pycrete considered for making emergency aircraft carriers in WW2?

Why did the Twin Towers fall down some time after the impact?

Why did the discovery of iron transform warfare?

Why did the space shuttle ‘Challenger’ explode on its first flight?

(sorry these all have a vaguely violent theme)

A few issues that may hinder you:

· Anything that contains possibly classified military information. The depleted uranium example was done in Tasker Milward some years ago - he got an A (eventually) but found it very hard to find really specific information.

· Similarly, anything that is so ‘cutting edge’ that the information is a closely guarded commercial secret.
