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Before the separated fractions can be used to manufacture polymers,
they need to be broken down further into monomers by a process called cracking.
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To complete the manufacture of polymers,
monomers must be joined together to make
longer polymer chains. This process is known
as polymerisation. In the example, ethylene
monomers have been joined together

to form polyethylene.
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Polymers: Properties
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Plastics have different properties (strength, toughness, durability and insulation) that make them
suitable for different commercial uses. When choosing plastics, it is also important to consider

cost, availability, ease of manufacture and the environment.
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Polymer Seating

Thermoplastics, such as polypropylene, have properties that
make them ideal for use in seats.

Polypropylene is tough and lightweight with a good
strength-to-weight ratio. Therefore, it can easily withstand

the pressure of a person's weight. It is also easily coloured
and moulded into different shapes, so it can be designed
to suit a range of styles and purposes.

Because the material is waterproof and resistant to
corrosion and chemicals, it can be used in school,
dining and outdoor environments.
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Electrical Fittings

Thermosetting plastics are usually more brittle and rigid
than thermoplastics. However, they are good electrical
insulators and resistant to heat and fire.

Urea formaldehyde is a hard electrical insulator that is
also heat- and fire-resistant. This makes it ideal for use in

electrical fittings because it does not melt when exposed
to extreme heat. Therefore, it stops the spread of fire in
case of an electrical fault and prevents electrical shocks.
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Polymers are often blended with additives to improve certain properties.

To prevent UV degradation, plastic products are often
treated with stabilisers that absorb the UV radiation and

emit it as heat. This prevents the UV light from altering
the chemical structure.
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Plastics are available in the following stock forms:

Plastics are available in various lengths, widths, thicknesses and diameters (for round cross-sections).
Measurements are usually given in millimetres (mm): .
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Plastics are available in various lengths, widths, thicknesses and diameters (for round cross-sections).
Measurements are usually given in millimetres (mm): .




image14.png
Standard Components

Many of the components made from woods and metals are also made from plastics. Although metal
components are generally strongest, plastic components are usually favoured on items where rust and
corrosion are an issue. For added strength, plastic components with metal cores can be used.
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Machine screws are used to temporarily join parts together.
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They have a uniform diameter along the entire length of the shank,
as opposed to tapered screws, which narrow to a point.

They are available with different head shapes (e.g. countersunk)

and driving methods (e.g. Phillips) and in varying widths and
lengths (measured in millimetres).
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Nuts and bolts are used to join materials together, including wood, metal and plastic.
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A nut is a fastener with a threaded hole, and a bolt is a type of screw which fits
the thread in the nut. They have a range of different types and styles, but
usually have a square or hexagonal head that can be tightened with tools
such as spanners or socket wrenches.

Nuts and bolts are commonly made from carbon steel or are coated
with zinc, but plastic varieties are also available. These include
nylon, PVC and PET.

Plastic nuts and bolts are used in applications where their resistance to
corrosion and lightweight properties are an added advantage. For
example, their non-conductivity makes them ideal for electronic
applications.

Unlike metal nuts and bolts, plastic varieties have an endless array of colours available.
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Hinges are used to allow objects to open and close. Plastic hinges are not as strong as metal varieties,
but have the added advantage that they are lightweight and will not rust. This makes them ideal for
outdoor applications that do not require a great deal of strength.

The plastic components shown above are typically made of nylon.
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Plastics are usually self-finishing and do not require extra protection: they are already

resistant to corrosion and rot. If a finish is added, it is generally for aesthetic purposes.
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Polishing

If plastic has been cut to shape, it may have rough edges.
To smooth these out, the edges are first filed. Then, the
plastic is rubbed with abrasive paper, or a machine such
as a buffing wheel can be used with a polishing

—— compound to achieve a very high-quality finish. This can
then be followed up with a final polish.

These techniques can be used to remove fine surface scratches.
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Some of the main ways in which designs can be printed directly
onto plastics include:

Heat transfer printing is another common method of printing
on plastics. This involves applying a design to the surface
of the plastic with a heat press.

b oo
v





image21.png
A decal is a design used to decorate the surface of materials.
The design is printed on a vinyl sheet with an adhesive coating
on one side. It is then transferred to the surface of a material
using heat or water.
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Most plastics are man-made polymers that are synthesised from crude oil.

Refining Crude Oil

Crude oil is made up of a large number of hydrocarbon molecules that are not very useful
when combined. As a result, they are separated and refined into more useful products.
This is done through a process called fractional distillation.
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Fractional distillation involves separating

the hydrocarbons in crude oil into fractions.

This is done in a fractionating column.
Fractional distillation works on the basis
that each fraction:

The fractions condense at different
points in the fractionating column,
with each one being used for

a different purpose.

Crude
oil Hot

Petroleum | .
gas <40°C “?T,
. 80°C Petrol
Naphtha 150°C e
m Kerosene
— eI 250°C @
b= ' 300°C LE] bricating
Fuel oil 350°C ml‘i
>400°C Bitumen

Furnace




