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Material: Leather

Description: 
A material created from animal skin. Used to make objects such 
as shoes, clothing, book binding and furniture. 

Boiled leather (known as cuir bouilli) is treated so that it 
becomes tough and rigid. It was used to make cheap and light 
armour by the Romans and all the way through to the middle 
ages.

Properties: 
Natural leather - Soft, breathable, high tear strength, flexible.

Cuir bouilli – light, can be moulded then hold a rigid shape. Not 
strong enough to withstand a bullet or being stabbed by a blade.
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Material: Steel

Description: 
An alloy of iron and carbon. Pure iron has a crystal structure with 
little resistance to the iron atoms sliding past each other, so it 
is ductile. The addition of carbon makes steel hard and strong. 
If other metals are added to the alloy the properties can be 
changed, for example adding chromium to make stainless steel. 
The advantage of this is that it stops the iron oxidising, which we 
call rusting.

Steel plates were used as body armour in World War One. It was 
effective against the weapons used in combat, but they were 
heavy and not practical for everyday combat.

Properties: 
High tensile strength, high melting point, heavy, malleable so it 
can be pressed in to shapes and hold their structure.
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Material: Cotton

Description: 
A plant fibre that can be spun into yarn and woven into a fabric. It 
has been used as a fabric since prehistoric times and is the most 
widely used natural fibre cloth in clothing today.

One of the first known bulletproof vests, the Myeonje baegab, 
was worn by Korean soldiers during the battles fought against 
the US Navy in 1871. It had ten overlapping layers of cotton fabric 
that could protect the wearer against musket fire.

Properties: 
Breathable, absorbs water, slow to dry, will shrink if it gets wet, 
damaged by prolonged exposure to sunlight.
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Material: Silk

Description: 
A natural protein fibre produced by the larvae of the mulberry 
silkworm Bombyx mori. It was first used to make fabric in ancient 
China. The individual fibres have a triangular cross section which 
contributed to its strength. 

The first bulletproof vest, invented by Casimir Zeglen in 1893 
after the assassination of the mayor of Chicago, was made of 
four layers of specially woven silk. The special weave enabled 
the vest to catch a bullet. Due to its lightness it could be worn 
underneath normal clothes.

Properties: 
Strong, breathable, absorbs water (loses up to 20% of its 
strength when wet), moderate elasticity (once stretched it will 
not bounce back to original shape), damaged by prolonged 
exposure to sunlight, can be attacked by insects (especially if left 
dirty).
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Material: Ceramic

Description: 
A ceramic is a solid material comprising an inorganic compound 
of metal and non-metals. They have a crystal structure which 
contributes to their high strength and hardness.

Ceramic armour is used on armoured vehicles and personal 
armour for modern soldiers. Small plates of ceramic material 
can be slotted in to vests and other clothing to make up body 
armour. The ceramic plates absorb kinetic energy from a bullet 
and blunts it on the hard surface.

Properties: 
Very hard, high strength when compressed, lightweight, resistant 
to chemicals, high melting point, rigid.
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Material: Kevlar

Description: 
A strong synthetic polymer that is spun in to ropes or fabric 
sheets. It has a high tensile strength-to-weight ratio, which 
means that for its weight it is very strong. Its strength is due 
to the high number of inter-chain hydrogen bonds that form 
between the chains of the polymer.

It is used in modern personal armour as part of helmets, ballistic 
face masks and vests. When a bullet hits the Kevlar, it tries to 
force through the layers, but to do this it must push the fibres 
apart. The fibres are woven and resist this very effectively. The 
movement is translated into a stretching force on the fibres. 
Some will break, but most will absorb the energy of the bullet by 
stretching a small amount.

Properties: 
Heat resistant, strong, low density, lightweight, made into fibres 
so it can be woven into textile and shaped.
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Material: Polyethylene

Description: 
Made into a fibre called Dyneema, ultra-high-molecular-weight 
polyethylene is one version of thermoplastic polyethylene. It is 
made of long chains with intermolecular forces between them. 
This results in a very tough material, with the highest impact 
strength of any thermoplastic that is currently made.

For modern body armour, the fibres are, in general, aligned and 
bonded into sheets, which are then layered at various angles to 
give the resulting material strength in all directions. It is used 
in leg and arm protection as the material can be easily shaped 
around limbs.  

Properties: 
Strong, does not absorb water, resistant to chemicals and 
sunlight low density, lightweight, made into fibres so it can be 
woven into textile and shaped, will float on water.
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Material: Lycra

Properties: 
Flexible, lightweight, extremely elastic (stretches to five times its 
length), strong, fast drying.

Description: 
A synthetic fibre that is extremely elastic. The polymer was 
invented in 1958 by Chemist Joseph Shivers while trying to find a 
replacement for rubber in clothes. It has been widely used since 
the 1970s in fitness clothing and moved in to use in mainstream 
clothes in the 1980s. 

Spiderman’s suit and the underlayer of the Bat-suit were made 
of Lycra to fit closely to the body and give free movement.


