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Chapter 1

In Depth 
Skills 
Manufacturing: 
Plastics Forming

This section looks at making and manufacturing of 
various materials including processes 



Manufacturing systems

One-off production

One-off production is the making of a single product. A 
hand-made birthday card or a bespoke timber product 
following the exact requirements of a client are 
examples of one- off products. One-off products are 
labour intensive and time consuming to produce and 
are difficult to repeat. This is the 
most expensive way of producing 
an item and so usually means the 

final product will be more expensive 
than if it was mass- or batch-

produced. Some one-off products are 
made entirely by hand whereas others use automated processes. 
Often designers create a one-off prototype of their design to 
show what it will look like or how it will function.

Batch production

Batch production is where a limited number 
of an i tem are 

produced in one 
g o . B a t c h 
production has 

t h e a b i l i t y t o 

produce similar products with slight variations, such as changes 
to text or colour. Materials can be purchased in bulk, which 
reduces the overall cost of manufacture. The time taken to make 
the product is reduced as machinery, tools and equipment can be 
set up ready for manufacture. The skill level o f 
the labour force is reduced, as many can 
work as machine operators. Product 
efficiency increases as all aspects of the 
work speed up. Products can now be 
produced to exactly the same sizes and 
tolerances. The disadvantage is that you 
lose the unique element of one-off production.

High-volume production

Mass production is involved with the manufacture of products in 
large quantities. It typically uses a production line, where 
individual parts are manufactured in sub-assemblies and then 
come together for final assembly and finishing. Specialist 
machinery is often used, but the skills 
required to operate the equipment and 
assemble the product are low, 
meaning that the workforce is largely 
unskilled and can be reorganised 
quickly when the product changes. 
Using standardised components and 
unskilled labour allows the cost of the 

2



specialised equipment to be offset, resulting 
in a large number of cheap products.

When demand for a product is very high, 
s u c h a s o u r 
n e e d f o r 
a l u m i n i u m 
d r i n k s c a n s , 
then the volume of production m u s t 
increase from mass production to continuous 
flow production.

Continuous flow production is where 
products are made continuously, 24 hours a 

day, seven days per week. Highly specialised 
e q u i p m e n t a n d 
c o m p u t e r - a i d e d 
machinery (CAM) is used 
e x t e n s i v e l y t o 
m a n u f a c t u r e t h e 
products. This requires a 
large initial investment 
and is only cost effective 
when very high numbers 
of the same product are 

made for long periods of time. The whole process of continuous 
flow production can be fully automated, meaning that workers 

become de-skilled and involved in servicing and maintenance 
rather than making.

Downside

High-volume production creates a number of issues. Workers 
become de-skilled and there is less employment as the machines 
take over manufacture. Timber products become very similar and 

lose their uniqueness. More energy is need to power factories, 
creating greater pollution for our planet.

www.youtube.com/watch?v=-18nLL-z9v4 

Processes for polymer products and components 

Injection moulding 

Injection moulding is used extensively in indust ry 
to produce many thousands of 
objects that we use in our 
everyday lives. The seat of the 
chair you are sitting on at this 
moment, your mobile phone case 
and the pen in your hand were 
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probably all made by 
injection moulding. As 
with many industrial 
processes, injection 
moulding is only a real 
option when you need to produce products in large batches. The 
initial set-up costs are high: you need to invest in an injection-
moulding machine and you need to have sophisticated metal dies 
produced. Once set up, however, the injection-moulding machine 
produces a very high volume of products, quickly, accurately and 
consistently. This high- volume production significantly reduces 
the unit cost of the product. 

The injection-moulding process: 

1. Polymer granules are fed into a hopper, which in turn feeds the 
granules into the heating chamber.  

2. An Archimedean screw transports the polymer granules along 
the heating chamber,  
where they gradually become molten.  

3. A hydraulic ram forces the molten polymer through a sprue 
gate and into the mould.  

4. The mould is rapidly cooled with water to set the polymer. The 
mould is then opened and the injection-moulded product is1s 
removed.  

Injection Moulding Video
https://www.youtube.com/watch?v=b1U9W4iNDiQ

Vacuum forming 
Vacuum forming is used to produce complex 3D shapes in a 
thermoforming polymer sheet. High-impact polystyrene (HIPS) 
sheet is the most popular material used for vacuum forming in the 
school workshop. Before a vacuum-formed product can be 
made, a mould must be produced. 
The accuracy and finish of the mould for 
vacuum forming is very important as 
any imperfections will show up on 
every product it produces. There are 
certain key features of a mould: 

• It should have sloping sides (usually around 5°) to ensure the 
HIPS sheet can be removed.

• It should have rounded corners to prevent the HIPS sheet 
thinning on corners and possibly splitting. 

• It should have vent holes drilled to allow the air to be removed 
from inset sections.

• It should have a smooth surface. 

The vacuum-forming process:

• Once the mould is ready, it is placed on the platen (table) of the 

vacuum former and lowered into the machine.

• A sheet of HIPS is then clamped over the top of the machine 

and heat is applied. 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• After a short time, the HIPS sheet becomes soft. Care should 

be taken not to overheat the HIPS sheet, as it will not form 

properly and webbing may occur.

• The mould is then raised up into the hot HIPS sheet and the air 

is immediately sucked out by turning on the vacuum pump.

• Once formed, the sheet should be allowed to cool then 

removed from the vacuum former and trimmed.

• Deeper moulds may require the soft 

HIPS sheet to be blown into a dome 

before the mould is raised. This 

gives an even thickness of 

material around the taller mould. 

Vacuum Forming Video

https://www.youtube.com/watch?v=BqV_jsxD0UA 

Press moulding 

Press forming produces similar 3D 

outcomes to vacuum forming, but is 

used with simpler shapes in thicker 

thermoforming polymer sheets, such 

as 3mm acrylic. 

The press-forming mould comprises 

two parts: a ‘yoke’ and a ‘plug’. The acrylic sheet is heated in an 

oven to make it soft and pliable. It 

is then placed between the yoke and the plug, and the two parts 

of the mould are pressed together. The mould may feature guide 

pins to ensure the two parts accurately align with each other. 

Once cool, the acrylic sheet can be removed and trimmed. 

Press Moulding Video 1: 

https://www.youtube.com/watch?v=RoAcHDuXuso 

Press Moulding Video 2:

https://www.youtube.com/watch?v=nZk6UKdGQG8 

Compression moulding

Compression moulding is most often used when moulding 
thermosetting polymers. A male and female steel mould are first 
produced from a strong and durable material such as stainless 
steel. The process produces a high quality product with very little 
waste. It has a high initial set-up cost and is therefore cost 
effective only when a high volume of similar products is required.
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The compression-moulding process:

• The pellet of thermosetting polymer, such as urea 
formaldehyde (UF), is placed into the mould cavity.

• The mould is heated.

• The upper mould is lowered on to the pellet.

• Under pressure and heat, the pellet takes the form of the 
mould. 

• The mould is cooled.

• The mould is removed and flashings are trimmed off. 

Compression Moulding Video 1:

https://www.youtube.com/watch?v=KXxGqNzAry8 

Compression and Vacuum Forming Video:

https://www.youtube.com/watch?v=SAUpN6zpSpQ 

Line Bending

Line bending (also known as 
strip heating) is one of the 
simplest methods of forming a 
polymer sheet; acrylic is by far 
the most common mater ia l 
formed by this method in the school workshop. The strip heater 
consists of a hot wire that is used to heat the acrylic to a 

temperature of around 160°C. At this temperature the acrylic 
becomes pliable and can be bent into shape. The heat can be 
regulated to accommodate varying thicknesses of acrylic and 
varying radius of bends. Care should be taken not to overheat the 
acrylic as it will blister, and you must remember that you are using 
hot materials and equipment. 

Line Bending Videos:

https://www.youtube.com/watch?v=fBp3_TrWhEo 

https://www.youtube.com/watch?v=CbwbYqVq5Po 

Jigs and formers are often used when bending acrylic to ensure 
that accurate and consistent shapes are obtained. 

An oven can be used to soften a thermoforming polymer until it is 
soft and pliable. It can then be carefully removed from the oven 
and bent around a 
pre- prepared former. 

Again, remember to 
use the correct PPE 
(personal protective 
equipment) when 
handling hot material. 
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