
Modern and smart materials

SMA – Shape Memory Alloys

• Shape memory alloys have a memory and can 
return to their original shape if heated.

• SMAs have excellent elasticity.

• Nitinol is one of the most common SMAs. 

• Nitinol is an alloy of titanium and nickel.

• A product made from nitinol can be shaped and 
deformed. If it is reheated it will return to its 
original state. 

• Nitinol is used in medical applications such as 
the wire on braces used to straighten teeth. The 
body’s natural heat keeps the wires on the brace 
under tension. 

• It is also used in bone staples and stents. 

SMA – Shape Memory Alloys Photochromic

• Photochromic dyes change colour as a result of a 
change in light intensity or UV radiation.

• Sunglasses have photochromic lenses which 
turn from light to dark according to levels in UV 
radiation.

• Photochromic dyes can be applied to textile 
fabrics and clothing to add a fun element when 
going out in the sunshine. 

Photochromic

Thermochromic

• Thermochromic dyes change colour in response 
to a change in temperature or heat. 

• They can be engineered to react to a specific 
temperature or temperature range. 

• Thermochromic inks can also be used on food 
packaging to indicate that an ideal chilled 
temperature has been reached.

• Thermochromic dyes can be used on sports 
clothing to indicate the intensity of a workout – 
intense colour could indicate which muscles have 
been worked the most. 

• The ‘nose’ on the reindeer mug below changes 
colour when hot water is poured into the mug. 
The red nose indicates it’s hot: a simple fun 
product. 

     

 COLD HOT

Thermochromic

Micro-encapsulation

• Microscopic particles or droplets can be applied 
as a thin coating to materials such as card, paper, 
textiles, fabric and fibres.

• Microscopic particles could contain for 
example essential oils, antibacterial treatments, 
moisturiser or fragrances.

• The substances contained within the particles are 
released through friction or contact with the skin. 

Micro-encapsulation

Polymorph

• Polymorph is a thermoforming polymer that is 
used as a modelling medium.

• Polymorph is supplied in granular form but 
becomes soft and pliable when heated in water to 
a temperature of about 62°C.

• It can be moulded by hand but solidifies on 
cooling. 

• It can be shaped with hand tools. 

• It can be reheated several times becoming pliable 
each time.

• Polymorph can be used with moulds for more 
complex shapes. 

Polymorph

Biomimetics or Biomimicry

• Biomimetics is the study of the structure and 
function of living things.

• Biomimicry takes inspiration from the natural 
world in order to design sustainable solutions for 
new products and materials. 

• Biomimicry could help to develop new materials 
and components, or the form, efficiency and 
function of products. 

• The spurs on the burdock thistle have small 
hooks on the end that cling to fabrics. This was 
the inspiration for velcro. 

• The inspiration for wingtips on aeroplanes came 
from an engineer who watched birds curl their 
wingtips upwards for greater lift. 

• Wingtips on planes reduce drag in the air, making 
them more efficient by reducing fuel burn.

Biomimetics or Biomimicry


