
Vacuum forming is a method of producing a thermoplastic 
mould from a former.  The former is placed in the vacuum 
former, thermoplastic is heated and pulled over the former with 
a vacuum when the pump is turned on.  Vacuum forming is 
often done using HIPS as the thermoplastic, formers can be 
made from many materials such as MDF or cast resin shapes.  
Ask your teacher for a quick demo! 

 Injection Moulding is a mass production method of manufacturing 
plastic parts.  Plastic powder drops through a hopper onto a 
mechanical corkscrew, the plastic is heated up as it passes towards 
the mould.  The mould is normally made of two parts, one moves 
back and forth as the plastic is injected into the mould.  As the 
moulds press together the plastic shape is formed.  A mould is very 
expensive to make.  Have a look on Youtube to see for yourself. 

 

 
Line bending or strip heating is a quick way to shape thermoplastic 

in school.  Normally acrylic or HIPS is placed over the heated strip 

for a short amount of time until it softens.  When the 

thermoplastic is soft it can be shaped by hand or placed in a JIG to 

form a shape.  Ask your teacher for a quick demo if you have a line 

bender, if not, Youtube is the place to go! 

Plastics are synthetic, which means that are man-made.  The 

‘ingredients’ that go into a plastic can be adjusted to change the 

property of the plastic.  The weight, colour, rigidity and insulating 

properties of the plastic can be changed by adjusting the quantity 

and ratio of ingredients that go into designing it.  A chemical 

engineer and materials scientist would be responsible for this 

research. 

 Plastic comes in many form.  When plastic arrives at a school, it is 

often in sheet form, such as a sheet of acrylic or a sheet of HIPS.  

You can also get acrylic rod and tube, acrylic balls and many other 

exciting shapes are also available.  Plastic can come as a foam or as 

granules.   Ask your teacher to show you the stock they keep at 

school. 

 

Some materials are combined to make a material with new/better 

properties.  Brik Pak is used for making juice cartons, it uses card, 

polythene and aluminium, it is a great material, but is very hard to 

recycle because the materials are hard to separate.  Brik Pak is a 

laminated material, this means the layers are bonded together. 

 

Manufactured boards like MDF can be combined with a hardwood 

veneer to make the MDF look like a more expensive timber.  IKEA 

often use chipboard with a veneer to make their affordable 

products look more expensive.  Sometimes MDF/Chipboard can be 

laminated with a plastic to make school desks or kitchen worktops.  

Metal can be protected by coating it with another metal.  Ferrous 

metals can rust and need protecting, dipping, plating and painting 

are all methods to stop the ferrous metal from rusting. Non-

ferrous metals like aluminium will not rust because that have a 

natural oxide layer to stop the corrosion that would naturally take 

place. 

GRP, Glass reinforced plastic is often called fibreglass.  It is a 

composite material made from glass fibre sheet and a liquid resin.  

The body of a sports car can be made from GRP to keep the weight 

down.  A more expensive super car could be made from carbon 

fibre and resin as it is even lighter/stronger than the glass fibre. 

 

Concrete is a mix of sand, cement and stone.  This mix is has very 

good compressive strength, but it could snap easily.  Many bridges 

and house foundations are made from steel reinforced concrete, a 

cage of steel makes a structure for the concrete to bond to.  The 

steel add tensile strength and the concrete adds compressive 

strength.  This is a composite material. 

Standard components are often seen in products that have been 

mass produced.  Zips, nuts, bolts, USB cables, clock units, buttons, 

electronic components are all classed as ‘standard components’.  It 

is far cheaper for a designer to consider using standard 

components than to start thinking of new alternatives.  The clock 

in your exam hall will have the same clock unit as most clocks you 

have at home.   

 

SMART materials react to their environment.  A common SMART 

material is polymorph. Polymorph is white and granular when 

bought, when heated to over 62 degrees it becomes clear and soft.  

You can then shape it, maybe to model a new ergonomic tool 

handle.  When it cools, it will become white and hard again.  You 

can do this many times to get your model as you like. 

 

 Some glasses use a photochromic SMART material to make the 

lenses go darker in the sunlight.  Fish tanks often have a SMART 

material strip on the side to show the temperature of the water.  

SMART materials can change depending on their environment and 

then revert back to a stable form. 

 

Kevlar is a new material that can be used by the police to make 

stab proof vests.  Gore-tex is a breathable material used for 

making waterproof coats.  Fibre optic cable can be used to get a 

TV/Broadband signal to your house.  Carbon fibre cloth is used to 

make race cars and other light/strong items.  It is often black and is 

shaped in a mould with plastic resin.  

  


