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Design Criteria  
In the exam, section 1 will ask you write a Design criteria, design a product and then Evaluate the product against the Design Criteria, 
therefore it is imperative that you get the Design Criteria correct as this will get you marks in the first section of the question but also marks 
again in the latter part of the question when you evaluate the product against the Design Criteria. In reality this is no different to what you 
have done in your coursework.  
 

If you remember the following areas then you  

should be fine: 

 
ACCESS FM:  
 

Aesthetics - How your product looks, colour, 

theme, shape etc… 

Client – Who your product is designed for, age 

range, gender, lifestyle etc… 

Cost – What will your cost, remember to 

consider manufacture costs and retail costs 

Environment – What impact will your 

product have on the Environment , recycling etc 

Size(ergonomics) – What sizes do you 

need to consider, human factors etc… 

Safety – How can you ensure your product is 

safe, sharp edges, weight, small parts etc… 

Function – what your product does, remember 

Primary and secondary functions 

Manufacture/Materials – How will you 

manufacture your product, also consider what 
materials you will use and why 

 
 

The question will look like the example below, it is really important that you 
make your point for each aspect but also explain each point  

Here is an example that would have got you full marks for this question 



Natural Forms 
Every year you get given a pre-release topic in preparation for the exam, this means that we know what the first question (30 marks ¼ of the 
whole paper) will be based upon. This year that topic is natural forms, I think they can ask you one of two options: 
 

Option 1 – They will give you pictures of natural objects (leaves, honeycomb etc…) and ask you to design a pattern and then a product for a 
particular client (baby, toddle, teenager etc…) 
 

Option 2 – They will give you a pattern taken from a natural object and ask you to use that pattern when designing a package for a product 
(they are then likely to give you a list of products so you can choose the shape of the packaging) 
 

Below are some examples of buildings/products/packaging that will help you understand how things can be inspired by natural forms 

 

 

 



Annotation 
Annotating is probably the easiest way to get marks on the examination paper, just like on your coursework pages it is vitally important that you 
explain everything: 
 

However you must read the question fully to understand what  
they require you to annotate:  
 

In the example below you must make sure you address all of the points 
 they have mentioned in the question 

 

This means you packaging must be unique and you must explain 
how you have achieved this in your annotation 

This means you must explain (in this case draw a net) how your 
packaging will be constructed (put together) remember to 
include tabs etc… 

This will test how well you design/decorate your package as well 
as using colour, remember your annotation will need to justify 
your choices 

This is asking you to annotate your design against the criteria 
points you mentioned earlier in the question 

Here is a good 
example of how 
to annotate for 
part of this 
question, you 
usually get two 
pages for this. 

This shows how 
the packaging is 
unique and 
explains this. 

This shows how 
the packaging 
will be 
constructed and 
explains each 
step 



Packaging 

Why do we package 
products? 
 

P – Protect This ensures the contents 

inside the package is protected and secure 

C – Contain This ensures that 

everything is contained within the 
package (Instructions etc..) 

I – Inform This is to ensure that the 

customer is informed of all of the required 
information (Nutritional Info etc…) 

A – Advertise This is to ensure that 

the package actually advertises the product 
and extracts buyers 
 

Packaging Symbols: 

Die Cutting Branding 
 

Its important to understand how to 
effectively brand a product which 
ensures it reaches it full potential  
 

What Must go on a package: 
 

Logo – This helps customers recognise 
who the product belongs too 
Brand Name – This clearly tells the 
customer what the product is 
Price – This indicates the retail price for 
the product 
Colour – This will ensure the customer 
is attracted to the product 
Information – Lets the customer 
understand what is inside the product 
(could be materials, ingredients etc…) 
Picture of the product – Lets the 
customer see the product inside 
Barcode – Allows the product to be 
scanned an sold in a retail outlet 
Competitions/Prizes – Entices the 
customer to interact with the package 
Symbols – These inform the customer 
of safety aspects and also how they can 
dispose of the product/package 
 
 
 
 

Packaging is the one area that is common across all of the 6 disciplines within Design Technology therefore it is pretty much guaranteed that 
the topic will appear in this years exam. It is important to remember why we package products, what must go on the package and also how it 
can be made. 

British Kite Mark 
– Products have 
gone through 
rigorous tests 

Has met EU 
standards for 
safety, can be 
sold in Europe 

Recycling 
symbol – 4 
is the 
category of 
plastic 

Do not 
dispose of 
in a bin 
(Batteries!) 

Die Cutting works on a press knife basis, it is just like a 
pastry cutter that you may have used before. The 
steel die is in the shape of whatever you want to cut 
out, it has a serrated sharp blade on the edge, then 
you place the card underneath and the steel cutter 
will drop down and cut out the shape. 
It is the easiest way to cut out a net shape and you 
can cut more than one at a time (increasing speed) 

http://www.bing.com/images/search?q=kite+mark+symbol&id=03E068958402CC482BC10818882B9B0082C590A0&FORM=IQFRBA
http://www.bing.com/images/search?q=ce+symbol&id=681FE6AA15B31CA70EA5916B9230B8E337430EE3&FORM=IQFRBA


Plastics/Polymer  
Plastics are the most widely used materials used today in manufacturing. Plastics are manufactured using a process 
Called POLYMERISATION. Polymerisation occurs when  monomers join together to form long chains of molecules called 
POLYMERS. 

Monomers Polymers Polymerisation 

Thermoplastics 

These are altered by the application of heat. They can be melted 
and reset many times, making them suitable for recycling. Most 
plastic products are made from thermoplastic materials. 

Thermosetting Plastics 

Polystyrene       Vacuum formed. Yoghurt pots etc 

Polypropylene – PP Injection moulded. Bottle tops,  

Acrylic       Hand/CAM cut. Sales display. 

PET       Blow moulded. Coke bottles 

HDPE      Injection moulded. Buckets, wheelbarrow 

LDPE      Blow moulded. Shampoo, hair gel packs 

Examples of Thermoplastics 

These cannot be altered by heat once they are made. Used where 
melting plastic would be dangerous. E.g. electrical plug sockets. Not 
easy to recycle. 

Examples of Thermosetting plastics 

Urea Formaldehyde     Electrical components. Plugs, fuse        
boxes, light switches  etc. Compression moulded. 

Epoxy Resin Adhesive (Araldite) for bonding wood to metal. 
Plastic to   metal etc. 

Plastic Symbol 

Indicates that 
the plastic is 
recyclable 

Each plastic has  
A number and is 
Abbreviated.  
This is the symbol for  Polypropylene. 

- Much quicker to use industrial plastic forming processes 
than traditional crafting methods. 

- Plastics are amazing for large quantity production. 
- Plastics are ‘self finishing’. The colour is built in to the 

plastic, through addition of coloured pigment. 
- Good resistance to atmospheric corrosion 
- Good electrical insulator 
- Most can be recycled and use less energy in their 

production than glass and metals. 
 

Advantages Disadvantages 

- Waste plastic does not break down or 
biodegrade. Lot of litter in the form of 
plastic bags. 

- Oil and energy are wasted using 
unnecessary plastics for packaging etc. 

- Plastic manufacturing methods are so 
successful and efficient that plastic has 
replaced every other method of making 
containers, packaging and utensils. 



Plastic Processes  
There are three main plastic processes that you are likely to be tested on, these are: Injection moulding, blow moulding and vacuum forming. 
Remember that with all of these methods you use thermoplastics as these can be remoulded time and time again, therefore melted down 
and used for another purpose (Recycling). 

 

Injection Moulding: 
Step 1 – Plastic granules poured into the 
hopper 
Step 2 – Plastic granules get heated up as they 
pass along the screw 
Step 3 – Molten plastic is forced through the 
injection pin into the mould 
Step 4 – Plastic then cools/sets in the mould  
Step 5 – Mould opens and the project is 
ejected from the mould using ejected pins 
 
Product Examples: 
Plastic Storage boxes 
School chairs (plastic backs) 
Children's toys  
 
We use this method for nearly 90% of all 
plastic products 

Blow Moulding: 
Step 1 – Mould opens and a plastic tube 
(Parison) is placed in the middle of the mould 
Step 2 – Mould closes and cuts off the top of 
the plastic tube 
Step 3 – Air is forced/blown through the 
plastic tube 
Step 4 – Plastic tube expands and take the 
shape of the mould 
Step 5 – Mould opens and the product drops 
out 
 
Product Examples: 
Plastic bottles  (this is the only example to use 
in the exam) 
 
Anything that is plastic and hollow on the 
inside 

Vacuum Forming: 
Step 1 – A mould is placed onto the vacuum 
bed 
Step 2 – A sheet of thermoplastic is clamped 
to the top of the machine 
Step 3 – The thermoplastic sheet is heated 
Step 4 – All of the air is sucked from under the 
thermoplastic sheet creating a vacuum 
Step 5 – The thermoplastic sheets is moulded 
to the shape of the mould 
 
Product Examples: 
Any type of packaging 
Yogurt pots 
Bicycle helmet 
Anything that is a shell like  
Structure 



Properties: 
Strong, needs protection 
outdoors 
Uses: 
Furniture, plywood, doors, 
windows. (Xmas trees) 

Timber is the name given for wood based materials. These fall into three main categories; Hardwoods, Softwoods and  
Man-made boards. These materials are from a sustainable source and can be recycled. 

Timber/Manufactured Boards  

Hardwoods Softwoods Man-Made Boards 

Hardwoods are generally deciduous (lose 
leaves with the seasons)and have large broad 
leaves. Hardwoods are more expensive as they 
take longer to grow often used for there 
appearance in veneers and furniture. 
 
 Examples 

Softwoods are often evergreen and often have 
needles or small leaves. Softwoods are 
commonly used in construction materials as 
they grow tall and straight and due to low cost.  

Oak 

Properties: 
Very strong, tough and 
durable. 
Uses: 
Furniture, veneers, doors 
and fences 

Mahogany 
Properties: 
Hard and Strong but not 
easy to finish. Expensive 
Indoor work only. 
Uses: 
Expensive furniture, 
veneers. 

Examples 

Parana Pine 

Douglas Fir 

Properties: 
Tough with fine grain, prone 
to twisting 
Uses: 
General woodwork, fitted 
furniture 

Examples 

Man-made boards are the most economical 
method of using wood products. They are 
made by gluing wood or wood fibres 
together. They are often made by scrap or 
recycled wood. 

MDF 
Properties: 
No grain, strong, though 
edges need treating before 
painting. Cheap 
Uses: 
Furniture, model making 

Plywood Properties: 
Layers of wood bonded 
together with grains at right 
angles to each other, very 
strong.  
Uses: 
Flooring, furniture 

Natural Characteristics 

Grain Pattern: The growth ring marks visible on the surface of the material. 
Colour: different tree species differ greatly in colour. 
Texture: different species can have varied surfaces. 
Workability: some species of trees are much easier to work with than others. 
Structural Strength: This varies between species from weak to strong. 

Stock Forms 

Softwoods and hardwoods are available in  
Planks. 
 
Man-made boards come as sheets which  are 
Useful when covering a large surface area. 

http://www.google.co.uk/url?url=http://www.technologystudent.com/joints/plywood1.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=qF0YVcvQJ8XsaKPsgfAL&ved=0CCgQ9QEwCQ&sig2=R6rMe5f4HJk0TLVN32msOg&usg=AFQjCNFnkccPMKJzQShQhlpAtlJlAk_GmA


Timber Processes 
There are different ways in which you can join timber, one way is to use traditional wood joints that are cut into the wood to allow them to 
slot together, this is the most common when you are using real wood (Oak, Pine etc…) the second way is to bond them using an additive such 
as a screw or an adhesive and lastly you can use knock down fittings which are fittings that we use when working with manufactured boards 
(MDF, Chipboard etc…) these are most commonly used in flat pack furniture (Ikea etc..) 

 
Knock Down Fittings  Traditional wood Joints Adhesives 

Screws 

Dowel Joint - This is a simple butt 
joint reinforced with little wooden 
dowels (circular sections of wood) 
to give it strength, the holes the 
dowels fit into are drilled into both 
pieces of wood. 
Dovetail Joint – This is quite a 
decorative joint usually used on 
drawers. You cut both pieces of 
timber into triangle sections and 
slot them together, once 
together,they will not come apart 

Finger/Comb Joint – This is very 
similar to a dovetail joint but a lot 
easier to cut and fit together, both 
pieces just slot together, we use this 
joint on the laser cutter when you 
made your products 

Mortise and Tenon Joint – This is a 
really strong joint and usually used 
in structures (Tables and chairs) 
once pieces is cut to size and the 
other is holed/milled out for that 
piece to fit inside. 

Screws are what we know as 
semi permanent fixings, they 
can be used to fix timber 
together but you can also 
unscrew them, they are not 
very decorate therefore often 
used on the inside of products 
so they can be hidden 

Knock down fittings are generally used 
when a product needs  to be erected 
on site, therefore all of the holes etc 
…are predrilled but the product is sent 
flat packed and has to be assembled, 
this particular knock down fitting is 
called a CAM fitting and one part 
screws into the piece and the other 
parts slots into the hole and then you 
place them together and turn the 
screw, which clamps them in place 

Adhesives create a permanent 
bond between two materials, 
here are the three types of 
adhesives we use in school and 
what they are used for: 
PVA = Attaching wood to wood 
Contact Adhesive = Attaching  
two different types of material 
Liquid Solvent Cement = Acrylic 
to Acrylic  



Metals/Alloys  
Metals come from ores found in the earths crust they are taken from the ores by a process called refinement.  Once  
refined they  are made into stock forms of either ingots or sheets of the finished material. These are used in the  
different manufacturing  processes to create a finished product. Metals can be recycled but are not sustainable. 

Metals family tree 
Metals Definitions 

Ferrous Metals: These contain iron and will rust when exposed to the 
elements. 
Non-Ferrous Metals: These are pure metals that do not contain iron. 
Alloys: These are a mixture of two or more metals. Metals are mixed 
to change the properties of the metal. 

Examples of Ferrous metals 

Mild Steel: strong, can be 
welded, rusts unless 
protected. 

Examples of Alloys  

Examples of Non-Ferrous metals 

Aluminium: Aluminium is a soft, 
durable, lightweight, ductile and 
malleable. Also has a good corrosion 
resistance 
 

Stainless Steel: Tough and 
wear resistant; corrosion 
resistant. 
 Copper: is soft and malleable. It 

is a ductile metal with very high 
thermal and electrical 
conductivity.  

Brass: made of Copper and  
Zinc. Used in Cast valves and  
taps, boat fittings, 
Ornaments and instruments. 
 

Bronze: made of Copper and 
Tin. Used in statues, coins and 
bearings. 

 
 

Properties of Metals  

There are many properties that need to  
be considered when dealing with metals: 
Elasticity: the ability to regain its original  
Shape after it has been deformed. 
Ductility: the ability to be stretched   
Without breaking. 
Malleability: The ability to be easily  
Pressed, spread and hammered into shape. 
Hardness: resistance to cutting and wear. 
Brittleness: Will break without bending. 
Toughness: resistance to  
Breaking, bending and 
Deforming. 
Tensile strength: very strong 
When stretched. 
Compressive Strength: very  
Strong under pressure. 



Metal Processes   
There are two ways to work with metal, one way is to form/cast it (using molten metal poured into a mould and allowed to set) or you can 
join metal (this is usually when you are using sheet metal and want to join two bits of metal together)  

 

Joining metals  Die Casting Sand Casting 

Soldering: 
 

Soldering is used for two methods: 
 

The first methods allow you to use a soldering iron to melt 
solder and join two electrical components together, we 
use this widely in schools 
 

The second method is known as hard soldering and this is 
used to join stronger metals, such as Mild steel and 
copper, this is when you heat the joint with a blow torch 
and use a rod called a spelter which is then melted and 
bond the two joints together 
 

This process is used when you want 
to form a solid metal object. You 
have a mould (this is known as the 
‘Die’) and you pour melted metal 
(molten) into that mould. 
(sometimes you need to apply 
pressure to ensure the liquid gets to 
all parts of the mould). You then 
allow it time to set and the metal 
hardens and becomes a solid shape.  
 
This is a really simple process but 
you must break it down step by step 
in the exam.  

Sand casting is very similar to Die 
casting in the sense of you still pour 
molten metal into a mould and 
allow it to set in the same way. 
However in this case the mould is 
made from sand, therefore allowing 
you to have much more complex 
shapes etc..  Usually you have a 
shape made out of wood, press that 
into the sand so you get an imprint 
and then pour the molten metal 
into the runner (shown in the 
picture above) you know when the 
mould is full as the molten metal 
comes out the opposite hole , this 
hole is known as the riser 

Welding:  
 

Welding is the bonding of two of the 
same materials together, joining the 
edges. These edges need to be melted 
and with the help of a welding rod the 
materials are joint together. The heat 
can be generated by either a gas 
powered torch or an electrical 
spark/current 



Paper weight and thickness is measured in grams per square metre (gsm). 
Most paper is now manufactured from recycled paper sources. Virgin paper is made from 100% wood pulp and contains no 
recycled material. Different types of paper and board have different uses, as shown in the table.  

 
 
 
 
 
 
 
Layout Paper  
•Lightweight, inexpensive, thin white paper 
•Used for sketches and initial ideas, takes colour well 
Tracing Paper  
•Thin and translucent, expensive 
•Used for making manual copies of drawings 
Cartridge Paper  
•Quality white paper, available in multiple weights 
•Can be used for simple model work 
Bleedproof Paper  
•Smooth and hard, medium cost 
•Used for water or spirit based felt tip pens 
Coloured Paper  
•Available in multiple colours and thicknesses 
•Used to mount finished work and to apply colour surfaces to models 
Grid Paper  
•Printed square and isometric grids in multiple sizes, low cost 
•Used as a guide for model making 

Paper/Card  

 

 
 
 
  
Board  
•Thickness (between 300 and 650 microns) 
•Range of colours 
•Use to create models 
•Thickness depends on usage  
Corrugated Card  
•Strong and Lightweight 
•Used for packaging protection 
•Available in different thicknesses 
Mounting Board  
•High quality thick card 
•Coloured surfaces 
•Used for final models and mounting work 
Spiral Wound Tubing  
•Strong 
•3D printable surface 
•Used for Packaging 
Duplex  
•Foam based board 
•Multiple finishes available 
•Used for food packaging 

Descriptions and Usage 

Paper: How it is made 

Trees are cut 
shredded 

Water 
added 

Chemicals 

and dyes 

added 

Pulp poured 

over fine 

mesh and 

squeezed 

between 

rollers 

Boiled up 
To make 
Wood pulp 

http://www.google.co.uk/url?url=http://www.eltrade.com/en/products/const/paper-rolls&rct=j&frm=1&q=&esrc=s&sa=U&ei=W04YVbWHJ8Tnaoe5gtgM&ved=0CCoQ9QEwCg&sig2=hYn0m0skEfTfV_3edWS2ow&usg=AFQjCNF5YImWG5AVrIw2kJXslj2ERD3mTA
https://www.google.co.uk/url?url=https://www.pinterest.com/liizzie/tapa-cloth-and-wood-pulp/&rct=j&frm=1&q=&esrc=s&sa=U&ei=L00YVbejGsXYasz0gdAD&ved=0CCoQ9QEwCg&sig2=q-s4aiQ9w8TD_L3QEFvHlA&usg=AFQjCNF61wghs1vE-FUXzDj_VmX_PVfBAA
http://www.google.co.uk/url?url=http://www.rsc.org/chemistryworld/Issues/2012/February/desalination-keeping-tap-on.asp&rct=j&frm=1&q=&esrc=s&sa=U&ei=uUwYVcvkBNftapDTguAK&ved=0CBYQ9QEwAA&sig2=ujF-XyOcCXzBZDTcwysoZA&usg=AFQjCNE694D3Sfi521uElRpPap5lFe7VIg
http://www.google.co.uk/url?url=http://www.bristol-tree-surgeon.co.uk/&rct=j&frm=1&q=&esrc=s&sa=U&ei=SUwYVdDmJYXZat_ygrgP&ved=0CDoQ9QEwEg&sig2=_e64PxHhjZGA-fG04660Pw&usg=AFQjCNFEDtVUA8HXPjQQjRkWl2ajU-LCvw
http://www.google.co.uk/url?url=http://www.anchorcolor.com/petroleum-dyes/&rct=j&frm=1&q=&esrc=s&sa=U&ei=vk0YVfP2IM_iarfQguAB&ved=0CCoQ9QEwCg&sig2=XhiWBp23tec1ap1b5lvhCg&usg=AFQjCNFSAXS-KuxI_Mq-PGc8krz0-ya8vA


Paper/Printing Processes 
There are two main types of printing processes, these are Offset Lithography (this method is most commonly used in industry to print 
newspapers and magazines either in black and white or in colour) the other method is screen printing, this method is most commonly used 
when printing onto fabric/T-Shirts etc… 

 

 Offset Lithography Screen Printing 

This process is the most common 
process used in commercial 
manufacturing (magazines, newspapers 
etc…)  the whole principle works on the 
basis that oil and water do not mix.  
 

Process: 
Step 1- The printing plate is placed into 
the machine with whatever image you 
want to display on the paper 
Step 2 -  The ink is rolled onto the printing plate 
Step 3 – The ink then sits in the image on the printing plate 
Step 4 – The image is then pressed onto the blanket cylinder 
(this is a little bit like a sponge or a stamp) 
Step 5 – The paper is then fed between the  blanket cylinder 
and the impression cylinder 
Step 6 – The image is then pressed onto the paper (like a 
stamp) 
Step 7 – The water cleans the printing plate so that the process 
can happen again 
 

Remember you can only do one colour at a time, therefore if 
you want a full colour image you have to go through this 
process 4 times for – Black, cyan, magenta and yellow 

This process is quite similar to 
Offset lithography, the most 
common form of screen printing is 
when you print an image onto a T-
Shirts 
 
Process: 
Step 1 – The template is cut out 
with the image you want to see on 
the Material 
Step 2 – This image is then attached to the screen 
which is usually a wooden frame with a mesh inside it. 
Step 3 – The ink is then poured onto the screen  
Step 4 – You then use a squeegee/blade to force the 
ink through the mesh and through the cut out in the 
template 
Step 5 – The image then appears on to the material  
Step 6 – You wash the screen ready for the next 
production 
 

Remember generally you can only use one colour at a 
time, therefore this is why shops charge you more 
depending on how many colours you have. 



Smart Materials  

Piezoelectric device- Devices that either generate electricity when 
loaded or change shape/size with a useful force when connected 
to a circuit. 
 
 
Thermochromic pigment- A smart material that changes colour in 
response to changes in temperature. 
 
 
 
 
 
Liquid crystals- carbon based crystals that can have their 
orientation changed when an electrical current is passed through 
them. 
 
 
 
 
 
Photochromic: Materials that change colour when exposed to 
light. 
 

Smart Materials- Materials whose physical properties change in response to an input, e.g. making them simpler and safer to use. 
Modern Materials- Materials that have only been available in their present form over the last few decades. They cannot be considered ‘smart’ as 
they do not interact with the environment in which they are used. 

 

Polymorph 

Supplied as granules, when heated to 62 degrees or above in water they 
form a pliable solid. 

Examples of ‘Smart’ Materials 

Shape memory alloys 

 Some metals can be heat treated so that the metal gains a memory.  One 
of the most common is called Nitinol and is an alloy of nickel and titanium.  
This material as a wire will shrink by about 5% of its length when an 
electrical current is passed through it. 

Electro-rheostatic (ER) and magneto-rheostatic (MR) materials 
These fluids can change from a thick fluid (similar to motor oil) to nearly a 
solid substance within the span of a millisecond when exposed to a 
magnetic or electric field; the effect can be completely reversed just as 
quickly when the field is removed. 



Fixings and Adhesives  
PVA PVA soaks into the surface and sets once the water 

is absorbed into the material. 

Solvent Cement            This works by dissolving the surface 

Of hard plastics. Very dangerous fumes are given off so  
ventilation is essential. 

Hot melt glue     The use of glue guns are common in 
schools. They are mainly used for modelling. 

Contact Adhesive                Both surfaces are coated and allowed to 
become touch-dry. Adhesion takes place as soon as the two 
surfaces meet. 

Epoxy Resin      A very versatile adhesive that will stick most clean 
dry materials. Equal amounts of resin and hardener are mixed 
together. Chemically sets to a very hard material. 

Plastic Metal Wood 

Plastic Solvent 
Cement 

Epoxy 
Resin 

Contact 
Adhesive 

Metal Epoxy 
Resin 

Epoxy 
Resin 

Contact 
Adhesive 

Wood Contact 
Adhesive 

Contact 
Adhesive 

PVA 

Joining Woods These are some common wood joints. 
They are often secured using PVA 

Joining Metals 

•Welding pieces of metal are melted along the joints, fusing 

together as they cool. Electric arc (MiG) or gas (oxy-

acetylene) are the main types. 

•Bolts nuts, bolts and washers are used where a joint needs 

to be taken apart. 

•Pop rivets enable you to complete the joint while only having 

access to one side of the work. They are usually used for 

joining thin sheets together. 

         Plastic products are often moulded so they 

just snap together. If you have to make permanent joint, a 

specialist adhesive is often the best choice. 
•Plastic weld is a multi-purpose plastic adhesive that joins 

most types of plastics (do not use it in on foamed plastics). 

•Tensol 12 is good for acrylic. It is quick and easy to use. But 

if spilt it marks the work. It is not very strong. 

•Rivets, nuts, bolts and machine screws can also be used 

for joining plastics.  

Joining Plastics 



Finishing Techniques   
A finish is the surface coat applied to a material to protect and enhance its aesthetic (how it looks) properties. You need to be very specific 
about finishes in the exam. 
 
  
 Galvanizing is the process of plating mild steel with zinc to prevent rusting. Steel fences. 
  
 Plastic dip coating involves dipping a heated metal into thermoplastic powder, which melts to provide an 
 attractive coating. Grips for hand tools. 
  
 Oil Based Paint provides a waterproof seal for ferrous metals and also an attractive finish. Car bodywork. 
  
 Anodizing involves staining the oxide layer of aluminum with a pigment to introduce colour and reduce  corrosion. 
Mountain bike parts. 
 

 

 Staining involves applying a water-based pigment (colour) to improve the look of the wood. 

 

 Polyurethane Varnish a tough, clear coating that seals the wood, but allows the grain to be seen. 

 Used for outdoor furniture. 

 

 Oil Based Paint provides a waterproof seal for exterior woodwork – external doors, window frames.  Etc

  

 

  

 Plastics are generally self-finishing, meaning that once molded into shape they require no further  

 work. Coloured pigments can be added when the plastic is made, before it is molded. 

  

 Screen-printing is used on vacuum forming's 

 

For plastics: 

For woods: 

For Metals: 



Manufacturing Systems 
Understanding how a product can be made is vital in the exam, in Section C of the exam paper they will ask you to design and suggest a 
manufacturing system for a particular quantity, this may be 10, 100 or even 1,000,000. It is important that you go through the process in a 
step by step format and remember to include your quality control checks and disposal of waste.  
 

If for example the question asked you to make a wall clock for 100 customers, here is the process you should aim to replicate in the exam (In 
fact the process can almost be used for almost every scenario when you are asked to make a product in a step by step process 

 

 Material and components arrive 
at the factory, these are usually 
placed into the stock room 
 
  

The shape of the  clock is then cut 
out using the hegner saw, or laser 
cuter, first you would mark out 
the design you wanted and then 
cut the shape out 

Use a pillar drill to drill the hole in 
the middle of the clock, to ensure 
the hole was in the middle by 
drawing two diagonal lines from 
the corners of the material 

Safety 
wear 

Goggle
& hair 

tied 
back 

You would then paint the 
backboard using acrylic paint, 
ensuring you spread the paint 
evenly and in this layers (brush 
stokes in one direction) 

QA/QC 
Check 

the 
quality 
of the 
paint 

Use the Vinyl cutter to cut all of 
the numbers around the edge of 
the clock, then stick these onto 
the clock face 
 

Place the mechanism through the 
hole in the clock and secure it 
with a  nut and bolt – Then place 
the hands onto the mechanism 
and test that it works   

Safety 
Paint 
in a 
well 

ventila
ted 

room  

Pack the clock into cardboard 
packaging, ensuring it is secure 
and cannot break in transit, place 
the cardboard box onto a pallet 
ready for distribution  

QA/QC 
Check all 

the 
compone

nts are 
securely 

fitted 

Pallet of goods leaves the factory 
on a lorry ready for distribution 
across the country  
 
 

Ensure all waste material is recycled and reused, run the process again and again until you have 
made 100 products 



CAD/CAM ICT in Manufacturing 
Computers now play a huge role in the development and manufacture of a product, in fact it is hard to think of a product now that hasn’t had 
some aspects designed or manufactured using a computer 

There are three main terms used o describe the use of computers: 

CAD - Computer aided design (designing using a computer, either in 2D or 3D) 

CAM - Computer aided manufacture (making a product using a computer) 

CNC - Computer numerical controlled (meaning the machine is driven by 

numbers, usually a set of co-ordinates that tell it where to go and what to do.  

Advantages of CAD/CAM 
- Accuracy  

- Speed 

- Less human error 

- Reduced labour costs 

- Repetition  

- Flexibility to change a design 

 

Disadvantages 
- Risk of data corruption 

- High set up costs to start 

CAD Software 
- 2D Design 

- Google sketchup  

- Pro desktop 

- Adobe Photoshop 

 

CAM Machines 
- Laser cutter 

- Vinyl Cutter 

- 3D printer 

- CNC Lathe/Mill  

How do we use CAD/CAM 
1. Rapid prototyping – this allows us to create a model 

quickly and be able to see what a product make look 
like 

2. Data Transfer -  Allows designs to be shared from 
one computer to another 

3. Video conferencing – Allowing different people 
around the world to see and discuss designs openly 
from different locations 

4. Software sharing – This is when you allow other 
computers to access the software on your machine 
so others can see and edit designs  

5. Stock Control – This is when you use computers to 
check stock levels and also order low stock 
automatically so you never run out 

6. Orthographic drawing – This allows you to compile 
a set of drawings that are the correct measurements 
for you to be able to make your product  

7. CAD Modelling – This allows you  

       to see a virtual 3D model of your  

       product on the screen before it is  

       actually made 

 



Scale of Production 
Manufactures select the type of production method depending on the demand for the products they are making, you may just need to make 
1 or you may need to make 1 Million. There are five main production methods: 

One-Off Production  
One-off production is when you only make one of something, usually 
hand made to meet the customers exact sizes and specifications, it is 
very labour intensive and takes a highly skilled worker. It is therefore 
expensive 
Product Examples: 
Bespoke made to measure furniture 
 

Batch Production 
Batch production is when you make a particular quantity of an item, this 
could be when you make 10 or make 1,000. The important part is that 
there is a start and end number. Both the workforce and machinery 
needs to be flexible and they wont just be making this product forever 
Product Examples: 
A sofa is a good example  
 

Mass Production 
Mass production is when you thousands or even millions of an identical 
product,  there are usually different stages of a production line where 
different jobs get carried out, the machinery is extremely expensive but 
staff are not required to be that skilled, a lot of the process may be 
completed by CAD/CAM 
Product Examples: 
A car is a good example and manufactures make thousands  

Continuous Production  
Continuous production is when you manufacture a product all of the 
time, 24 hours a day, 365 days a year, this is because it would cost too 
much to stop the process, the equipment is built to make huge amounts 
of one thing, it is expensive to set up but means the product will be 
quite cheap as it is being made all of the time 
Product Examples:  
Aluminium foil, making chemicals or oil 

Just-in-time Production 
This is a process that means the manufacturer will get the materials and 
components delivered when they are needed, and uses them straight 
away, it means there is no stock piling and therefore you only make what 
you need, the downside is that if the materials  are delayed then you 
cant make the product. 
Product Examples: 
Some furniture companies use this method 



Designs that use anthropometric data between the 5th and 95th percentiles are 
classed as ‘one size fits all’ and can be classed as inclusive products as these are 
designed for 90% of the population. 

Human Factors  
Most products are designed for humans therefore you will need to consider Human Factors. The 
opportunity for new products arises from developments in technology or customer need. The 
effective design of these products does not consider how they work. It also has to take into 
account a broad range of issues, including social, cultural, market and environmental factors. 

Key Words 
You MUST know the 
meaning of these. 

Ergonomics How easy/ comfortable a 
product is to use or 
understand. 

Anthropometrics Measurements of the 
human body. 

Inclusive Design Designing so that it is 
suitable for as many people 
as possible. 

Exclusive Design Designing for a specific user 
group- prosthetic limbs, 
Braille products for the 
blind and firemen jackets 

Technology Push Design development driven 
by technology 
advancements. 

Market Pull Design development driven 
by consumer (market) 
demand. 

Ergonomics is the study of how a product comes interacts with the human body. 
Ergonomics deals with issues such as safety and comfort. Ergonomics addresses the 
efficiency of people and often deals with the application of anthropometric data. 

Ergonomics 

Anthropometrics Inclusive design 

Designing a product that is suitable for as many users as possible. 
Consider how a design may need to be adapted for the following 
types of user: 
- Deaf / hard of hearing users 
-Visually impaired users (blind/colour blind) 
- Users with reduced mobility (wheelchair/walking stick) 
Things that may help your design become more 
‘Inclusive’ are: 
-Vibrating panels or flashing lights for hard of hearing 
- Use of Braille for visually impaired users. 
- Clicking or beeping noises for deaf users. 



Consumer Issues  
Technology Push 

Technology push is a term that explains the process of 
advances in technology, discovered in research and 
development departments and passed on to a design team. 
These advances can then be applied innovatively within a 
products. Improvements have been made to a range of 
products using new technology. A good example of this is the 
development of the mobile phone.  

Market Pull   Market Pull describes how the inspiration for a new 
product comes from the needs of society. Market research and 
analysis  of existing products can help manufacturers to improve 
their products. A good example of this is the development of the 
digital camera as there was a need of the consumer to replace the 
costly and inefficient development of rolls of film. 

Obsolescence          Planned obsolescence is when a product is 
deliberately designed to have a specific life span. This is usually a 
shortened life span. The product is designed to last long enough 
to develop a customer’s lasting need. The product is also 
designed to convince the customer that the product is a quality 
product, even though it eventually needs replacing. In this way, 
when the product fails, the customer will want to buy another, up 
to date version. 
Examples include: ballpoint pens, disposable razors, iPods and 
light bulbs. 



Environmental Issues  

• The choice of materials you use will have an impact on the environment 

• Using locally sourced materials can reduce energy costs associated with transportation. 

• Pollution does the manufacture of the product harm the environment? 

• Does the design cause a lot of waste? Can this be improved or the waste recycled? 

 

Everything that we do has some impact upon the environment. Designers and manufacturers have to take into the impact they 
will have at all stages of their work. Key areas to consider are: 

The 6 R’s 

Reduce Minimise the amount of material and energy used during the whole of a products life cycle. 

Refuse Don’t accept a product at all if you don’t need it or if it is environmentally or socially unsustainable. 

Reuse Take an existing product that’s become waste and use the material or parts for another purpose, without processing it. 

Repair When a product breaks down or doesn't work. Rather than buy a new one, fix it. 

Recycle Take an existing product that has become waste and re-process the material for use in a new product. 

Rethink Our current lifestyles and the way we design and make. 

Important symbols and definitions 

 

The Forest Stewardship Council 
ensure that  wood is sourced from 
sustainable, managed forests. 

Carried by products made from 
recycled material 

 

A carbon footprint is historically defined as "the total sets of greenhouse gas 
emissions caused by an organization, event, product or person." 

Non-renewable resources 
Sources of materials that will eventually run out. 

Renewable Resources 
Sources of materials that can be maintained so they will last longer. 



Safety/Quality/Legislation  

The CE marking is the manufacturer's declaration that the product 
meets the requirements meaning it conforms with European 
standards of safety and Quality. 

The Kitemark symbol to identify products manufactured to meet British 
Standards' specifications. With regards to safety and quality. 

Health and Safety 

According to the Law, employers must ensure the safety of their workforce. One way of doing this, is for the employer to assess the risks involved 
in the various jobs and processes, carried out by their workers. This is called a risk assessment. 

Quality Assurance 

Quality assurance checks the systems which make the products, before, during and after manufacture. It ensures that 
consistency is achieved and that it meets required standards. Factors such as equipment, materials, processes and staff 
training need to be constantly monitored. 

Quality Control 

Quality control is a series of checks which are carried out on a product as it is made. The checks are made to make sure that 
each product meets a specific standard. These test may include the following areas: 

Dimensional Accuracy 
Weight 

Fire testing Electrical Testing 

Quality Symbols 



Product Life cycle   
The stages from a products 

introduction 
 to obsolescence  

Environmental Life Cycle of a product . Whole life, 
Life of product. 

Throw away society - We buy too much and 
throw away too much. 
Product Miles - This means the distance that 
a product travels from where it is made to 
where it is bought. This is an environmental 
concern because of the CO2 emissions from 
transport. 
Carbon footprint - A products  
carbon footprint measures the  
total amount of greenhouse gases  
emitted as a result of its “Product  
Lifecycle”. 
 
 
 

Key Terms 



Design Movements  
Design movements are periods in time where certain designers or groups have conformed to a certain style of design, that could be based on 
the colours they have used, the function of their products or where they have got their inspiration from.  

In the examination you will be expected to know what design movements are and be able to describe at least one, this should be quite easy 
as you have all studied a design movement for your coursework project. 
 

These include: Memphis, Pop art, Art Deco, Bauhaus, Art Nouveau and De Stijl – Try not to use graffiti in the exam as it is not always 
excepted, some examples of design movements are below: 

 


