
AQA Design & Technology 8552

Unit 5: Materials

Original source, commercial manufacturing and surface finish 
From AQA

.

Material Original Source Commercial Manufacturing Surface Finish

Hardwood -
Oak

Deciduous Tree CNC Routing and turning Oil – Soaks into the timber, must be reapplied frequently.

Softwood -
Pine

Coniferous Tree Wood preservative – Protects from fungal or insect attack and 
prevents rot. Reapplication may be required.

Manufactured 
Board - MDF

Trees Paint – painted on with a roller or brush, can also be sprayed. 
Needs a primer and undercoat. 

Material Original Source Commercial Manufacturing Surface Finish

Ferrous 
metal –
Steel

Iron ore (rocks 
and minerals)

Non-
ferrous 
metal -
aluminium

Bauxite ore 
(rocks and 
minerals)

Alloy -
Duralumin

Metal ore 
(rocks and 
minerals)
Alu 94%
Copper 4%
Magnesium 1%
Manganese 1%

Hydraulic Press

Die Casting

CNC Milling

Galvanising: 
involves dipping 
metal into a bath 
of molten zinc. 
The zinc provides 
a good corrosion 
resistant finish.

Anodising: provides 
a hard-wearing 
corrosion-resistant 
finish. Anodising
involves electrolysis 
and uses acids and 
electric currents.

Powder coating: 
process used in 
industry. The 
powder is sprayed 
onto products 
which run through 
an oven.

Material Original Source Commercial Manufacturing Uses 

Thermoplastic  
- ABS 

Crude Oil

Toys (Lego), hard 
hats, electronic 
castings

Thermosetting 
plastic

Electrical fittings, 
handles

Biodegradable 
Plastic –
Polylactic acid 
(PLA)

Vegetable starch Rapid prototyping, 
disposable items

Injection Moulding

Press Moulding

3D printing
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5E.1 Working with textile based Materials and Fixings

Open seam This is used as the main method 
for constructing textile products. 
It is normally finished with 
overlocking to neaten the edges 
and prevent fraying. 

French Seam This seam is used on delicate 
fabrics that can not be 
overlocked. It is generally used 
within lingerie. 

Machine and 
Fell Seam 

Very strong double stitched seam 
for heavy fabrics. Commonly used 
on jeans. 

Overlocking Used to neaten seams to prevent 
fraying. Generally hidden on the 
inside of a product. 

Binding Used to finish a curved edge on a 
product, where over-locking is not 
suitable. 

Applique

Tie Dye

Batik

Hand 
Embroidery

Beads & 
Sequins

Gathers

Tucks

Pin Tucks

Heat 
Transfer

Buttons

Overlocker

Sewing 
Machine

Sewing threads

Pins

Needle

Tape 
Measure

Fabric 
Shears

Pinking 
Shears

Embroidery 
Scissors

Quick 
unpick

Iron

Ironing 
Board

Seam Allowance
This is usually a 1cm ‘boarder’ around your pattern to allow for 
construction to be the correct size. Pattern

This is the term given to a paper template to aid 
in the cutting out of fabric for accurate 
construction. 

Right Side
This is the ‘correct’ side of the 
fabric that you wish to see. 

Wrong Side
This is the side of the 
fabric that you do not 
wish to see. 

Pressing
This is the term given when 
ironing your product; e.g. press 
your seams open, would refer to 
when an open seam is sewn and 
they need to pressed outwards 
to give a flat finish. 



1.1 Timber Conversion
After a tree is felled (chopped down) and then cut into
manageable lengths, it is then converted into planks.
At this point is in known as timber. Timber is supplied
in two main types of finish. Rough Sawn or planed all
round (PAR). Rough sawn timber is not planed and is
rough all around to touch. It is often used for exterior
tasks or where the finish is not important. PAR has a
much smother finish as it has been planed down on all
sides. It is used for furniture and internal features such
as windows or doors. Finishes such as varnish or paint
can be easily applied. Planed timber is less absorbent
than rough sawn timber.

Timber is available in many different shapes and sizes,
standardized to enable different varieties to be used
together.

1.2 Seasoning
Once timber is converted into a workable form, it is
seasoned in order to reduce the moisture content.
Typically a newly felled tree will have a moisture
content of over 50% and is known as green timber.
The moisture content needs to be reduced to below
20% for most exterior applications, below 15% for
interior work and below 10% for interior areas that
are constantly heated.

Uneven evaporation of the water content can cause
some common faults such as twisting, cupping and
bowing which can render the timber useless for
many tasks. If the end grain dries too quickly, it can
cause the plank to split.

There are two methods of seasoning; air-drying or
kiln drying . Air dried timber is stacked so that air
can circulate around the planks and evaporation can
take place. It takes approximately one year per
25mm of plank thickness to season and in the UK
the moisture content typically reduces to around
18%.

Kiln-dried timber (A kiln is basically a Giant Oven)
can have a much lower moisture content and it is a
much faster process, meaning the timber can be
sold much sooner. It costs more then air drying, as
heat and pressure is used but no additional land is
required to store the timber while seasoning takes
place. Kiln dried timber is less prone to faults and
the heat also kills off bacteria and insects that may
attack the timber.

1.3 Manufactured Board
Natural timber is combined with the adhesive to
make manufactured boards. They can be made
from waste, low-grade and recycled timber and are
usually produced in pale brown natural finish. Each
manufactured board is produced in a slightly
different way, the two main process used are
lamination and compression.
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Plywood and block board use the lamination
method where layers of wood are bonded
together using an adhesive. Medium Density
Fibreboard (MDF), chipboard, oriented strand
board (OSB) and hardboard use the compression
method where wood is shredded, chipped or
pulped, then heated and compressed under high
pressure, in most cases using adhesives to bond
the particles together.

1.4 Veneer
Some manufactured boards are covered in a thin
slice of natural timber called a veneer. These
natural wood slices are taken from the trunk of a
tree and are bonded to the surface of cheaper
sheet materials. Veneers are commonly seen on
medium density fiberboard (MDF) and plywood.
There are two methods of veneer production;
rotary and knife cut. Rotational veneer production
produces the longest sheets and involves rotating
a whole trunk on an industrial machine similar to
a wood turning lathe. It is a bit like a huge pencil
sharpener creating one long ribbon of veneer.

Ply Wood MDF OSB Chipboard



1.5 Advantages and disadvantages of manufactured board

1.6 Additional common manufactured boards

1.7 Additional softwoods

1.8 Sustainable timber production
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Manufactured Board

• Available in large 
sheets, very stable 
which saves time and 
energy joining arrow 
planks together.

• Adhesives used to bond 
the boards can contain 
hazardous particles that
can cause cancer.

• No defects such as 
warping. Twisting, 
cupping and splitting 
which occur in natural 
wood, meaning less 
waste.

• Machining and sanding 
some boards especially
MDF, causes very small 
particles of dust to be 
released, easily 
breathed in, even 
through a mask.

• They do not have knots 
or resin pockets which 
can be hard to work 
around, avoiding waste 
and protecting tools 
from damage.

• Tools can blunt easily 
owing to the adhesives 
in the boards.

• Smooth finish which 
requires very little 
preparation.

• Many traditional wood 
joints cannot be used 
effectively with 
manufactured board.

• Makes use of low 
grade, recycled and 
waste wood.

• Edges can be hard to 
finish.

• Available in many 
different finishes, 
veneers and laminates.

• Most boards are prone
to absorb moisture if 
not treated.

Name Characteristics Uses

Blockboard Stable, tough, relatively heavy, 
finishes well, indoor use owing to 
adhesives used.

Furniture, doors, shelving, indoor
construction.

Hardboard Flexible in large sheets, even 
strength, easily damaged by water 
unless treated. Inexpensive. 

Furniture and picture frame 
backings. Internal panelling.

Oriented Strand Board (OSB) Rigid and even strength in all 
directions, good water resistance.

Construction hoarding, interior and 
exterior house building.

Name Characteristics Uses

Redwood Easy to work and machines well. 
Some rot resistance.

Outdoor furniture, beams, posts, 
decking, veneers.

Cedar Easy to work, can blunt tools, 
finishes well, naturally resistant to 
rot.

Outdoor furniture, fences cladding for 
buildings, roof shingles.

Wood is considered to be a sustainable product, as new trees can be grown to
replace those used for timber and fuel. The main issue facing timber production is
that in many parts of the world, it is being used at a far greater rate than it is being
replanted. The result is an unsustainable supply of timber, which is frequently
illegally obtained. This is causing many problems to the land in the countries where
it is happening. Some countries where it is happening. Some countries are suffering
from desertification due to deforestation. This activity is also thought to be a
contributing factor in global warming.



2.1 Plastics additives
Many different chemicals and compounds can be added to
enhance the functional and aesthetic properties of plastics.
Pigments are added to change the colour, plasticiers are
added to increase felicity and fragrances can be added, as
seen in some children's toys and air-freshening products.

UV light can make plastic brittle and faded.

Stabilisers can be added to make plastic resistant to heat
and light. One of the main issues with plastic degradation is
the effect that ultraviolet (UV) light has on it. Over time,
plastic becomes brittle and can lose its colour, starting to
yellow or fade. By adding UV stabilisers, this process can be
slowed down, enabling a product to last longer and perform
its task more efficiently.

2.2 Availability of plastics.
Plastics are abundant in our modern society and are
available in many forms. They help us to solve complex
design problems because they can be manufactured to
have a very high strength-to-weight ratio and have many
versatile properties. This means that we can use less
materials to make a stronger product. Plastics last for a very
long time which means they are a value for money
material.
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2.3 Sustainability of plastics
End of life considerations are important for all
products, but as most plastics take so long to
biodegrade extra care should be taken to decide
how it should be managed.

Many responsible companies producing plastic
products conduct a Life Cycle Assessment (LCA)
which informs them of the environmental impact of
manufacturing their products. The information
gathered helps them decide how to deal with their
product when it has reached the end of its working
life.

Almost all plastics are recyclable or biodegradable
in some form – however, the difference in the
quality of the recycled products varies dramatically.

Thermosetting plastics are generally considered
non-recycled although they are frequently ground
down and used as a filler material or they are used
for energy recovery through incineration.

Thermoplastics are much more easily recycled for
use as a recycled plastic product. If the plastics are
carefully separated into the different types, the
resulting material remains high quality and
commands a higher price than mixed plastics. It is
important to recycle as much as possible, and
poorly discarded plastics are becoming a major
environmental concern, especially in our
countryside, rivers and ocean.

2.4 Biodegradable plastics
Some of the newer plastics are made from 
vegetable starches and are fully biodegradable 
id composted. The natural bacteria in the soil 
break down the plastic very quickly, largely 
owing to being exposed to moister and higher 
temperature. 

Modern biopolymer pellets are made from 
vegetable and corn starches.

Bioplastics are non-toxic and are already 
being widely used in a range of products. 
Since biopolymers readily decompose they 
cannot be recycled. Small amounts mixed in 
with other recyclable thermoplastics can 
produce low grade recycled plastic or render 
a batch unusable.



3.1 Common biodegradable plastics

Starch based biopolymers and common thermoplastics
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Name Appearance Image Characteristics Uses

Polyactic acid 

PLA

Smooth or 

textured finish, 

easily coloured

Widely used in 

3D printers, 

available on 

reels, non-

toxic, fully 

biodegradable, 

easily moulded

Bottles, pots, 

disposable 

food and drink 

containers, 

pens, phone 

cases and 3D 

printing 

products

Polycaprolacto

ne

PCL

Polymorph 

62°c

Coolmorph ™ 

42°c

An off-white 

mouldable 

translucent 

pellet which 

can be hand-

shaped. Can be 

coloured with 

pigments

Easily 

mouldable and 

re-mouldable 

at low 

temperature in 

hot water, 

non-toxic, 

reusable and 

fully 

biodegradable

Repairs, hand-

shaped 

artefacts, 

jewellery, 

modifications 

and 

personalisation 

of products. 

Excellent for 

prototyping 

and modelling

Polyhydroxy-

butyrate

PHB

Biopol ™

Smooth or 

textured finish, 

easily coloured

Quite brittle 

with limited 

chemical 

resistance. 

Non-toxic, slow 

but fully 

biodegradable, 

easily 

processed and 

moulded.

Bottles, pots, 

household 

items and 

disposable 

food 

containers

Name Appearance Image Characteristics Uses

ABS

Acrylonitrile

butadiene 

styrene

Very Smooth 

finish, can be

textured, easily 

coloured

Tough, hard, 

good chemical 

resistance, 

good impact 

resistance, can 

be 3D printed, 

easily injection 

moulded and 

extruded.

Electronic 

castings, 3D

printed 

products, hard 

hats, Lego ™

Nylon

Polyamide

Smooth, easily 

coloured, 

available in 

various 

thicknesses of 

sheet, bar, film 

or thread

Self-

lubricating,

very low 

friction, hard 

wearing, easily 

machined, can 

be woven into 

fabrics

Clothing,

tights, rope, 

cogs, gears, 

bushes, pipes, 

tents, 

parachutes 



4.4 Plastics as powder granules, foam and films
The majority of the plastics that are used in the design and
technology workshop tend to be sheet, rod or tube, but they
are also available in a variety of other forms.

Powders and granules are mainly used in plastic processing
such as plastic dip coating, injection moulding and extrusion.
The granules are heated until they become soft and can then
be shaped as required. Powders tend to be bonded to the
surface of hot materials such as metals. Both are available in a
wide range of colours.

Rolls of plastic film are widely used for packaging, especially in
the food industry. Films can easily be heat-sealed to make
them airtight and tamper proof.

Expanded plastics and foams are also used by the packaging
industry, and one of the most common forms in expanded
polystyrene. It is incredibly lightweight and protects the
contents of a packet from impact damage. Expanded plastics
are also used in cars to soften areas such as dashboards and
bumpers, which are prone to impact.

Plastic foams are used by the furniture industry to soften
seating and beds and can even be used as floor coverings that
are soft underfoot.
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4.5 Standard Components

To temporarily attach plastic to itself or to other material a
few different methods can be used. Machine screws have a
finer thread than self-tapping screws and they have no point
on the end. Plastic can be internally tapper with a screw
thread, allowing machine screws to be inserted, but the
internal thread can easily strip if too much torque is applied.

Self -tapping screws can be used without the need for a
screw thread to be cut first. This special screw cuts its own
thread. The correct size pilot hole must be drilled first
otherwise plastics can crack or shatter as pressure is applied
when it is screwed into position.

4.6 Hinges
Hinges are used to attach doors, windows and other
openings to frames and carcasses. They can be made from
many different materials but most commonly they are made
from plastic and metal. Plastic hinges can be welded, glued,
screwed or bolted to other plastics. Many varieties of hinge
come in brass or steel finish; the steel versions can be
galvanized to protect them from rusting when outside. Metal
hinges will need to be bolted or screwed into position.
Screws and bolts will need to be a countersunk variety in
order for them to lay flat or flush, so the hinge can
completely close. Metal hinges are often sold in pairs, plastic
hinges are sold in pairs or by length. Both need to be
carefully aligned to ensure accurate operation.

Common types of hinges for use with plastics.

4.1 Selecting appropriate plastics
Looking at the different types of plastics it is possible to work out
which varieties can be used for a given task. Considerations will
include:

4.2 Standard material stock forms, types and sizes
Most plastics comes in arrange of standard shapes and sizes. This
enable materials to be more interchangeable, and the
manufactures of tools and equipment to be aware of the material
they need to cope with.

4.3 Sheet, rod and tube sizes
• Metric is the standard measurement system for plastic forms.

Sheet material normally starts at around 1mm thick and
increases to over 20mm thick; lengths and widths vary
depending on the type of plastic and the thickness required.
Rod is available from 2mm to well over 100mm diameter and
tubing is available from 5mm to around 1 meter in diameter.

• Tubes are a little more complicated to measure, as you need
to decide on the wall thickness you require. Too thin a wall
section can mean the product lacks strength and too thick can
add unnecessary weight and cost to your product.

• Wall thickness is usually measured in millimeters; however,
traditionally it is known as the gauge and some tubular plastics
may still be sold by gauge. As the gauge number increases, the
wall thickness decreases.

• Aesthetics
• Size of product
• Where it will be used
• Stability
• Cost
• Size of material available

• Required finish
• Availability
• Weight
• Desired properties
• Workability
• How long it is to last



5.4 Cutting and sawing plastics
Saws are used to cut materials to size. The hacksaw and junior
hacksaw are common plastic cutting handsaws that are used to
cut straight lines. The coping saw and Abrafile enable curved
lines to be followed in thin material. The hacksaw has a robust
blade and be used for thicker material than the junior hacksaw,
which is for light work.

The scroll saw and band saw are powered and can be used for
curves and straight cuts through different thicknesses of
material. With powered saws, you need to be aware that the
plastic can easily overheat and melt. This can clog the blade
and you may find the plastic bonds itself back together after
being cut.

Extraction and appropriate PPE needs to be considered when
using powered equipment.

5.5 Wasting by hand and abrading
Using hand tools and power tools to accurately shape plastic
takes practice in order to achieve a high quality finish.

Abrading plastic can be performed by machines but is best
finished and polished by hand. Hand abrading using files and
wet-and-dry paper is best for hard-to-reach areas and it also
allows you to apply force where it is needed most.

Wet and dry comes in different grades; the grit density
determines how rough or smooth it is. Similar to glass paper, it
is measured in grit per square inch – the lower the grit number,
the rougher it is. Wet and dry paper starts at 150 grit and is
available up to 2000 grit, which is so fine it has a polishing
effect.

A disc or belt sander is best used for easy to reach sections that
can be held safely. Bobbin sanders can be used for internal
curves.

5.6 Wasting and abrading tools and materials

5.1 Shaping, processing and machining polymers
A vast array of tools is available in the workshop in order to help
us make the products we require. Tools enable us to mark out
materials, cut to size, waste (remove material), add material,
deform, reform, and apply a finish.

Before undertaking any activity in a workshop you need to be
aware of the Health and Safety rules that apply to each of the
machines, tools, pieces of equipment and materials that you use.
Your teacher will guide you in tis area, but you must ensure that
the correct personal protective equipment (PPE) is worn when
operating machinery and using tools and equipment.

5.2 Drilling
Drilling a hole into plastic requires careful speed control. Large
diameter drill bits require a slower speed than narrower ones to
avoid overheating and the potential for the plastic to melt. The
feed rate is another factor to consider – too much pressure can
cause the plastic to crack.

A pillar drill is good for accuracy and is powerful enough to drill
larger holes in thicker materials. A cordless drill is very adaptable
and usually has variable speeds.

5.3 Common drill bits used with plastics

AQA Design & Technology 8552
Unit 5D: Specialist Technical Principles –

Polymers

5D2 – Working with polymer based materials and 

fixings Pg 5

5.7 Addition, Deforming and reforming
Laminating with plastics
Laminating Involves bonding strips or sheets of materials
together in layers. It can be done with thick materials in
order to create very strong structures or very thin
materials to create tough and flexible products. Plastics
are frequently laminated with other materials such as
glass or wood to improve aesthetics or functionality.
Laminated safety glass is now used in all car windscreens.
It contains a thin film of plastic, usually polyvinyl butyral
(PVB) or ethylene-vinyl acetate (EVA) which holds the
inner and outer glass layers together when it is cracked or
shattered. Without the laminated plastic layer, the glass
would fly out, potentially causing serious injury.

Plastic laminated boards are very popular for flooring
products, kitchen worktops and much flat packed
furniture. With these products, the plastic laminate is
bonded to the surface of a manufactured board with
adhesive – usually a contact adhesive that creates a
strong and instant bond.

Plastic laminate comes in many colours and different
effects. It can even be printed on with photographic
images and is most popularly used to resemble marble or
granite for kitchen worktops and wood grain effect for
flooring and furniture products. The quality can be so
good that it is sometimes difficult to tell if it is real or not.

The laminating process involves layering the materials
with an adhesive and holding it in the chosen position
using a former or jig. Pressure is applied though a press, a
set of clamps or by using a vacuum. In industry melamine
formaldehyde is often used for lamination, as it provides
a very robust and hard-wearing surface and has a high
quality finish.



• Not have too deep a profile so that the plastic is drawn too
thin and could easily burst.

• Have vent holes drilled to avoid vent pockets where there
are dips in the profile.

• Have corners and edges rounded with a small radius to aid
removal.

• Have a smooth finish so as not to adhere to the hot plastic –
a release agent can be applied to the mould to assist
removal.

6.3 3D printing
3D printing enables physical objects to be formed from reels of
thermoplastics. 3D printers use special CAD files, usually in STL or
VRML format, and converts them into a series of coordinates
that the printer will follow., building up the image in layers.

There are different types of 3D printers available, including the
following:
• Stereolithography (SL) involves using lasers to part sure the

printed shape from a bath of liquid resin. This is an expensive
but very accurate method.

• Digital light processing (DLP) is similar to stereolithography
but uses a powerful light source rather than a laser.

• Laser sintering uses a powdered material instead of a resin
bath. The solid shape is created as the heat from the laser
fuses and solidifies the powder.

• An extrusion method also known as Fused Deposition
Modelling (FDM) is the most popular in schools and involves
melting plastic filament with the heated extrusion head.

The most common in schools are single-head printers that use
reels of printable plastic filament. ABS and PLA are usually used
in FDM style printers and come in pre-coloured cartridges. New
and interesting materials are frequently being developed which
allow for printing in wood, steel and brass effect. Soft rubbery
materials are also becoming available, making prototype
products even more realistic.
Very complex shapes can be 3D printed and some filament
printers can print in more than one colour. Dry powder printers
can even print in full colour.
3D printers can print other material besides plastics, including
metals, paper, ceramics and even food. 3D bio-printing is also
being developed, meaning that in the future we may be able to
successfully print replacement body parts.

6.4 Resin casting
Thermosetting polymers can be used to produce a variety of
products by casting them into a mould where they set and
permanently take on the shape of the mould. The types of
thermosetting polymers used in casting are made up of two
parts; the resin itself and a hardener known as a catalyst.

To cast thermosetting resin, you begin by preparing the
mould. Then the resin is thoughly mixed with the correct
about of the catalyst. The mixed liquid polymer is then
poured into the mould and left to set or cure. Once fully
cured the casting is removed from the mould and is ready for
use.

6.5 Welding plastics
There are two ways to weld plastic; with heat or with
chemicals.

A chemical weld is more often used in schools and involves
using a solvent based liquid that dissolves the surface of the
pieces of plastic being joined. The two styles of chemical
weld are liquid solvent cement and a thicker variety called
dichloromethane methyl meth acrylate , known as Tensol 12.
both products are methane based and need to be treated
with appropriate care and PPE. Tensol must be used in a
ventilated room as it has high VOC levels.

Liquid solvent cement has a water–like consistency and is
applied with either a fine tipped paint brush or a syringe. The
surfaces being joined need to be flush as the cement will not
fill any gaps. The cement is drawn along the joint by capillary
action. Liquid solvent cement will join styrene, ABS, Acrylic
and butyrate in any combination. The join sets very quickly
but is not particularly strong in thin sections. The solvent
cement can damage the surface of the plastic if not applied
carefully.

Tensol 12 is best used on acrylic but will work with HIPS,
PETG and polycarbonate. It is a much thicker solvent and is
able to fill small gaps, but a flush accurate joint will always be
much stronger. Tensol 12 is applied to the surface of the joint
and can take around three hours to dry.

Heat welding plastic involves using a special hot air gun
which accurately heats the areas being welded together as
well as a plastic filler rod that is applied to the weld joint.
Filler rods are available in HDPE, rigid PVC, LDPE, PP and ABS
making it a versatile way to join many plastics.

6.1 Line bending
Banding most plastic involves heat unless they are very thin. Strip
heaters are used for line bending which is a good way to create a
permanent fold in a piece of thermoplastic such as acrylic.

6.2 Vacuum forming
Vacuum formed products include items such as plastic egg boxes
and bath tubs. A sheet of thermoplastic is heated and pressed into
the former (mould) by atmospheric pressure, as the vacuum
reduces the pressure below the softened thermoplastic. The
plastic takes on the shape of the mould, then cools and sets in
position before the mould is removed.

HIPS (High impact polystyrene) is the most commonly used plastic
to vacuum form within schools. In industry PETG, ABS and acrylic
are also used.

To ensure a good product is made, the mould must:
• Have a positive draft angle >3°c to ensure easy removal of the

material from the mould.
• Avoid under cuts that would make the removal of the mould

impossible.
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7.4 Extrusion
Extrusion is used to create a continuous flow of plastic that is
pushed through a die to create a specific profile. Extrusion is
used for cables, pipes, mouldings and even plastic film used for
bags and packaging.

The extrusion process starts off in a similar way to injection
moulding, using a die instead of a mould. The die sets the profile
of the extruded plastic and must be made to a very precise
tolerance.

A continuous flow of the softened plastic passes through the die
at just the right temperature and flow rate to hold the shape.

The extruded plastic then passes onto a cooling table or cooling
through where it fully solidifies and is either wound onto a spool
or drum if thin and flexible, or cut into lengths if rigid.

7.5 Blow moulding
Blow moulding feeds an extruded plastic tube known as a
parison into a hollow mould such as a mould for a bottle. The
parison is pinched at the bottom as the mould closes and filled
with heated compressed air until the parison inflates to fill the
mould.

7.6 Quality control
When products are made, checking that they are being
produced correctly is an essential stage. This is known as
quality control (QC) and is crucial to ensure dimensional
accuracy is consistent and that the product is reliable and
safe to use.

Laser cutters are one of the most accurate ways to cut a
number of different plastics. (Note that use of some plastics,
for example PVC, should be avoided as they will give off
poisonous fumes when heated.) The laser itself can follow a
design to a very fine tolerance, but they must be set up
correctly considering the following.
• Kerf allowance –Every laser removes a little material and

the thickness of the cut is know as the ‘kerf’ which can
range from 0.1 mm to over 1 mm , depending on which
material is used. Allowing for this variation is important
to ensure the product fits correctly as it will affect the
tolerance of the component being manufactured.

• Power and speed settings - Lasers cut using a
combination of speed and power. The deepest cut would
be on the slowest speed at the highest power and the
lightest engraving would require the fastest speed and
the least power. It is important to select the correct
settings for the type of thickness of material and the
type of cut or engraving required.

• Focusing the beam – The focual length of the laser will
affect the quality of the cut or etch. Incorrect focus will
mean the workpiece will not be cut through correctly
and the keft usually becomes much wider. Many lasers
have an autofocus fitted, but it still needs to be set.
Manual focusing can be done with a simple measuring
tool or pin.

• Clean mirrors and lenses – One of the most common
issues with laser cutters is that the power seems to drop
off as the cutting head moves away from the laser source.
This can mean that the work furthest away may not be
cut through efficiently. If this happens it often means that
the laser’s lenses and mirrors need to be cleaned. This is
a specialist job that your teacher or workshop technician
should perform.

7.1 Plastics for commercial products
Plastics are widely used in commercial products. They have
particular properties, such as electrical and thermal insulation,
that are hard to find in other materials and most of them are
waterproof and hygienic. Many plastics, such as polyethylene used
for plastic bags, possess a good strength to weight ratio. Plastics
offer value for money as a manufacturing material.

Thermoplastics are a very popular materials for seating products,
as they are easy to mould and have a good level of flexibility. They
are also lightweight, tough, durable, waterproof, corrosion
resistant and chemical resistant making them easy to clean. Many
plastics have a scratch resistant surface which helps to keep them
looking good for longer. They are easily coloured and can be given
a textured surface if required.

Thermosetting plastics are generally harder but more brittle than
thermoplastics; they do not melt if they get hot. This is the key
property that makes them so useful in electrical fittings.
Urea formaldehyde is the main thermosetting plastic used for
electrical fittings and is an excellent electrical insulator with good
tensile strength. It can reach a very high temperature before heat
distortion occurs, making the fitting stable even if there is an
electrical fault.

7.2 Commercial production techniques
There are many different plastic processing methods used in
industry including blow moulding for bottles, rotational moulding
for hollow shapes and vacuum forming. Injection moulding and
extrusion are two processes that offer great repetitive accuracy
and enable a high level of detail to be achieved.

7.3 Injection moulding
This process is ideal for complex shapes. Firstly a mould needs to
be made; these are generally constructed from steel in two parts.
They need to be very accurate as any blemishes with be
transferred to every moulding produced.
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8.3 Polishing
Plastic can become rough or scratched when it is processed. It
can also become weathered and faded if left outside. Polishing
techniques can be used to restore a high quality finish. Brasso®
Is often used to give a lustrous shine to certain polymers such as
acrylic. Many other plastic polishes are available as are a number
of products that restore faded and weathered plastics.

8.1 Plastic surface treatments and finishes
The reason for applying a finish to plastic's fall into two main
categories; protective and aesthetics. Most plastics are self-
finishing, but a number of more interesting finishes can be
applied.

Adding aesthetic appeal may mean colouring plastic by painting or
applying graphics, or electroplating with a desired metal like
chrome, nickel or even gold. Plastics can be enhanced to give it a
sheen r shine, or matt surface finish, by rubberising or lacquering.
It can even be coated in a fur effect. Protection can make it less
prone to UV corrosion and colour fade.

8.2 Common plastic based finishing techniques
Plastic finishes vary dramatically in method an application. A
number of specialist techniques are on offer, depending on the
desired finish. Many of the paint on and spray on products are
solvent based and are not very environmentally friendly, as they
contain high levels of volatile organic compounds (VOCs). This
means that they give off fumes that are considered hazardous to
health and should be used according to the manufacturer’s
instructions, normally in a well ventilation area with a mask being
worn.
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