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AT A GLANCE

Glass
Glass is a strong, transparent, chemically stable 

material, which for centuries has been used to make 
containers (1). It can be made by melting sand, 

sometimes mixed with other materials such as limestone, 
and letting it solidify. Molten glass can be blown and 
moulded into shape or formed into sheets. In the float glass 
process, a layer of molten glass floats on a bath of molten 
tin to form a smooth, flat sheet (2). For a video tour, see 
https://tinyurl.com/float-glass-process

Glass is an amorphous (non-crystalline) solid material, 
composed mainly of silicon dioxide. In (3), the nuclear 
diameters are very much less than the bond lengths, and 
are not drawn to scale. Light can pass between the nuclei, 
interacting only with the electrons. These interactions make 
the electrons vibrate, and reduce the speed of light through 
the glass. A photon can only be absorbed if its energy is 
exactly equal to the difference between two electron energy 
levels (4): photon energy, E = hf, where h is the Planck 
constant and f is the frequency of the light wave. Glass is 
transparent because its electron energy levels do not match 
the energies of visible photons. 

Other elements, such as sodium, can occupy spaces in the 
silicon dioxide structure and affect the properties of the glass. 
Mechanical properties of glass depend on its composition, 
and can be changed by heat treatment. The table shows a 
typical range of values (5).

Glass deforms when subjected to stress, but the strong 
silicon–oxygen bonds stop atoms sliding past each other. 
Therefore, glass is perfectly elastic — when the stress is removed, 
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7 SEM image of a glass–fibre composite material

8 SEM image of foam glass

5 Mechanical properties of glass

Property Typical value

Density 2–4 Mg m–3

Compressive strength 200–1000 MPa

Tensile strength 20–120 MPa

Elastic limit 20–120 MPa

Young modulus 45–90 GPa

3 Schematic representation of soda glass
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6 Glass is strong, stiff and elastic
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it springs back to its original shape, unlike metals, which yield 
under stress (6). Glass is very strong in compression but, if it is 
bent or twisted, surface cracks and scratches can easily travel 
through its structure, leading to brittle fracture. 

Glass can be engineered to modify its properties. In fibreglass 
composites, glass fibres are embedded in a polymer, which 
prevents cracking and increases the material’s strength (7). 
Foam glass (8) is a low-density material, made when the raw 
materials include ‘blowing agents’, which release gas when 
heated, producing bubbles that give the glass a cellular structure. 

Its versatility means that glass is now widely used as a 
building material. The background image shows London’s 
Gherkin building, which uses glass to spectacular effect. 




