NEGATIVE MATERIALS
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Most materials get thinner when they are stretched, but there are materials that do
not! Cork stays exactly the same and this is why it can be used in the neck of a wine
bottle. It has a zero Poisson’s ratio. The materials | work with get fatter when you
stretch them. They have a negative Poisson’s ratio and are called “auxetic” materials.
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These can be used as seals but there are many possible other uses. For example,
imagine a textile that expands as you grow. The materials work by opening of pores
so if the pores were to be filled with wound healing agents, then when the wound is
swollen, the material will expand and the pores open, releasing the wound healing
agent. Just as soon as the swelling goes down, the pores will close and the wound
healing agent which is no longer needed is no longer released.
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A further area which is being looked at for these materials is linked to their ability to
absorb energy and sound. So, they could be used for personal protection (eg in
sportswear like batting gloves and shin pads). Tests have also shown that they are
better at resisting wear too. Finally, there are natural materials that expand when
stretched. These include certain types of bone and skin so by creating synthetic
matches to these, then it should increase the chances of successful medical devices.

There are other materials which display negative, or opposite to usual, properties.
These include negative refractive index materials. This idea can be explained by
looking at the picture below. On the left, the spoon in the water appears broken just
at the point where the air and water meet. This is due to the refractive index of the air
and water being slightly different, but still positive in both cases. However, the picture
on the right shows what would happen if the water had a negative refractive index.
The spoon is bent in the opposite way, effectively, because negative refractive index
materials bend the light in the opposite direction. These materials are being
developed for cloaking and invisibility.




Negative stiffness materials get smaller when you pull them, rather than getting
larger, and negative thermal expansion materials contract when you heat them and
expand when they are cooled.

All these materials are being researched currently, and you will be able to think of
uses for these which could have a significant impact on Future Manchester.
Combining the sets of properties could produce smart reactive materials. So, you
could have a textile that was made from negative refractive index materials and also
expanded when you put it on, was resistant to wear and absorbed sound. Or you
might think of a protective garment with its own in-built supply of wound healing
agent to be released as, when and where needed.

You might also want to think about other negative materials which could transform
the way the world works. Which other properties than stiffness, bending of light and
thermal expansion could, effectively, be reversed and what effect would this have on
Future Manchester?

Over to you!
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