
Complete AS and A2 Revison: Product Design 

Properties of Metals: 

  Strength – the ability of a material to withstand force without breaking or permanently bending. 

  Elasticity – the ability of a material to bend and flex when subjected to a force and then return to its original shape when the 
force is removed, bridges and buildings require a degree or elasticity.  

 Hardness – the ability to resist abrasive wear, indentation and deformation. An important property for cutting surfaces such as 
drill bits and saw blades 

 Toughness – the ability to withstand sudden stress in the form of shocks or blows without fracturing and to resist cracking 
when subject to bending forces.  

 Brittleness – the opposite of toughness. A brittle material will not withstand sudden forces or blows, glass is a brittle material.  

 Durability – the ability to withstand wear, tear and deterioration over time. Durability refers to both the mechanical properties 
and the appearance of the material. The term used to describe weathering and chemical attack of a surface, particularly metals 
in corrosion. Plastic materials degrade, rather than corrode, but generally take much longer to do so.  

 Stability – the ability to resist changes in shape or size over time. Wood is particularly unstable and tends to warp and twist in 
changes in humidity. Metals and some plastics tend to gradually deform when subjected to stress over long periods.  

 Compressive forces – e.g. tennis racket, how it flexes then springs back again, it is compressed then pushes the object away.  

 Tensile force – when there is a force acting on both ends of a material, pulling it apart e.g. tow-rope between cars when one is 
getting pulled.  

 Sheer force – e.g. scissors when force of something cuts through a material, the weight of something pulling it down. 

Joining Processes:  

Permanent= adhesives, pop riveting, soldering, welding.   

  

 

Metals 

OxyAcetyle Welding is a 

versatile type of gas welding. 

Heat is produced by mixing 

Acetylene Gas with Oxygen 

which produces a very hot 

flame. The flame is so hot it can 

melt and cut steel. The flame is 

usually used to melt a filler rod 

and the surrounding steel to 

join the metals. 

Mig welding (metal inhert 

gas) uses electricity to 

create the heat on the 

surface of the metal. The 

spark is very bright and eye 

protection is necessary. 

The gas is surrounded by 

an inert gas like argon and 

carbon dioxide to cool the 

surrounding area. 

OxyAcetylene welding:  

https://www.youtube.com/watch?v=l6HVJHsOGa0 

MIG welding: 

https://www.youtube.com/watch?v=8NUFYGE4Lug 

Ferrous Metals: 

https://www.youtube.com/watch?v=AWK7T9

bz0RA 

Non-Ferrous Metals and alloys:  

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

MFkqV8 

 



 

  

 

 

 

Die casting - 

It is similar to sand casting, 
except the mould is made from 
alloy steel, gas rings around the 
outside of the die (mould) keep 
it heated and fluxes are used to 
prevent oxidation of the metal. 
Die casting is used in the 
manufacture of small toy 
trains/cars. The alloy steel 
mould processes a smoother 
refined finish than that of the 
sand mould.  

 

 

 

 

 

 

 

Die Casting Process: 

https://www.youtube.com/watch?

v=iSyBsdJkQu8 

Soldering is a process in 
which two or more items 
(usually metal) are joined 
together by melting and putting 
a filler metal (solder) into the 
joint, the filler metal having a 
lower melting point than the 
adjoining metal. The process is 
completed using a soldering 
iron and usually performed on 
electrical copper wires.  

 

In high-temperature metal joining 

processes (welding, brazing 

and soldering), the primary purpose 

of flux is to prevent oxidation of the base 

and filler materials. 

Soldering Process: 

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

Sand Casting Process: 
https://www.youtube.com/watch?v=szOwGvYO_Tc 

 

Galvanising: https://www.youtube.com/watch?v=kwCyq06aatA 

Plastic Dip Coating: https://www.youtube.com/watch?v=9tQfP4dJ-qw 

Oil based Paint: https://www.youtube.com/watch?v=FMYZYoSB0g0 

Anodising: https://www.youtube.com/watch?v=UIeE2i1pTn0 



 

Biodegradable plastics – plastics do not break down easily normally and a lot is thrown away, 

biodegradable plastics degrade in a biologically rich environment. Used for shopping bags, food trays, bottles, gardening, 

medical and sanitary products. They can be produced from wheat, corn and potatoes.  

Oxo-degradable polymers – additive that causes a short degradation time (less than 5 years). Effects of heat, oxygen, moisture 

break it down into a fine powder. Photo-degradable polymers breakdown when exposed to UV light. Water soluble polymers are 

used for liquid detergent pouches and laundry bags in hospitals and melts in contact with warm water, and used for slow release 

medicine. 

Additives:  Fillers – used to reduce bulk of plastic so cheaper e.g. sawdust (increases strength and hardness)  

 Flame retardants – used to reduce risk of combustion, releases agents that stifle it.  

 Ant-static agents – reduce effect of static charges that could build up  

 Plasticiser – added to improve the flow properties of plastics when being moulded by reducing softening temperature and 

brittleness.  

 Stabilisers – used to reduce the effect of ultraviolet light by making plastic more resistant to being broken down by sunlight. 

Plastics 

Revision 

Thermoplastics: Thermoplastics- can be reheated and reshaped as 

they have loose monomer chains, can be recycled and coloured 

pigments: .can be added to make it more aesthetically pleasing. 

Thermosets – undergo a chemical change so permanently rigid, cannot 

be reheated or reshaped as it forms rigid cross links, e.g. spoons 

Plastic Properties:  

 Electrical and thermal 

insulators  

 Good strength to weight 

ratio  

 Good atmospheric and 

chemical corrosion resistance 

 they are lightweight  

 Fairly low melting points 

(thermoplastics)  

 They can be self-coloured, 

opaque, translucent or 

transparent 

Elastomers – can be 

distorted under pressure but 

will return to their original 

shape. Used for car bumper 

trims.  



 You must be able to sketch, label and describe step by step how each process is completed. 

Blow Moulding:  

https://www.youtu

be.com/watch?v=W

LyaZbT97EI 



 

Extrusion moulding  

 

 

Calendering:  

 

 

 

 

 

 

 

Injection Moulding machine. 

 

 
Stage 1Granulated or powdered thermoplastic plastic is fed from a hopper into the Injection 

Moulding machine. 

 

Stage 2 
The Injection Moulding machine consists of a hollow steel barrel, containing a rotating screw 

(Archemidial Screw). The screw carries the plastic along the barrel to the mould. 

Heaters surround the barrel melt the plastic as it travels along the barrel. 

 

Stage 3 
The screw is forced back as the melted plastic collects at the end of the barrel. 

Once enough plastic has collected a hydraulic ram pushes the screw forward injecting the 
plastic through a sprue into a mould cavity.  

The mould is warmed before injecting and the plastic is injected quickly to prevent it from 

hardening before the mould is full. 

Stage 4 

Pressure is maintained for a short time (dwell time) to prevent the material creeping back 
during setting (hardening). This prevents shrinkage and hollows, therefore giving a better 

quality product. 

The moulding is left to cool before being removed from the cavity.  

 

Advantages:  

 produces very complex 3D shapes  

 Large numbers can be produced with 
consistent quality  

 Metal inerts can be included  

Disadvantages: 

  Initial set up costs are high  

 Moulds are expensive 

Extrusion moulding is used to produce long, but 

fairly thin products such as pipes or curtain 

tracks. Both plastics and metal can be extruded. 

The material is forced through a die, which 

contains a hole which is the same shape as the 

required product. The machine used is quite 

similar to that of the Injection Moulding 

Machine.  

 

Calendering is a process where a large amount of molten plastic is placed 

between rollers and rolled to turn it into sheets.  The rollers are hot 

and keep the plastic in its semi - molten state allowing it to be rolled 

thinner and thinner as it passes through rollers which are closer and 

closer together. When it is at the required thickness it is rolled through 

cold rollers to enable it to go hard and is then wound into rolls 

Injection Moulding: 

https://www.youtube.com/watch?v=eUthHS3MTdA 

Extrusion Process: https://www.youtube.com/watch?v=Y75IQksBb0M 

Compression Moulding: https://www.youtube.com/watch?v=xOzyaKDbE8s 

Calendering: https://www.youtube.com/watch?v=X07XXMllnhc 



Glass Transition Temperature:  When an amorphous polymer is heated, the temperature at which it changes from a glass to the 

rubbery form is called the glass transition temperature  

Amorphous:  Material that has not yet solidified and crystallised. It has no definite shape. 

Glass-reinforced plastic (GRP): also known as glass fiber-reinforced plastic (GFRP), is a fibre made of aplastic matrix reinforced 

by fine fibers made of glass. It is also known by the name of the reinforcing fibers themselves:fiberglass.  

A laminate: is a material that can be constructed by uniting two or more layers of material together. The process of creating a 

laminate is lamination, which refers to the placing of something between layers of plastic and glueing them with heat and/or 

pressure, usually with an adhesive 

A composite is a material made by a mixture of two or more substances. Here are common composites: 

 

 

 Composites: https://www.youtube.com/watch?v=dbywZ4PJ3QA 

https://sites.google.com/wiki/Plastic
https://sites.google.com/wiki/Glass_fibre
https://sites.google.com/wiki/Glass


Packaging Functions:   

PICT PD – Use all the letters to make the following- 

• Protect – it protects the product from damage. 
• Inform – It displays information for users, some of this has to be displayed by law. 
• Contain – The packaging must contain all the pieces until opening. 
• Transport – how the packaging will allow the product to be transported more easily. 
• Preserve – especially food products have to be prevented from deteriorating. 
• Display – the way packaging looks often allows customers to see it more easily. 

Manufacturing processes of Packaging:  

Die Cutting:  

Die cutting and creasing – A piece 
of packaging can be cut, creased 
or perforated using a die-cutting 
machine after all printing has 
been done. A die is made from 
cutting knives and scoring rules. 
The printed image normally 
overflows the edges, allowing for 
a tolerance for the cutting and 
creasing. 
 

Blister Packing:  

Blister packing is produced by sticking thermoformed plastic to 

another material to seal a product between them. A 

thermoformable product like PVC can be shaped with a single 

pocket or multiple pockets then another material such as 

aluminium is stuck to it.  

 

 

Die Cutting: https://www.youtube.com/watch?v=o4mmj_tOPNU 



Designers considering Sustainability:  

 Use low-impact materials - use recycled polymers and metals, do not use aluminium (uses energy in production) 

use woods with the forest stewardship council logo on.  

 Reduction of materials used – make product smaller  

 Reduce impact of distribution – use recycled materials in packaging, make packaging smaller  

 Reduce energy consumption in use  

 Optimisation of product life time – use classic design that will not go out of date, make product reapirable  

 Optimisation of end of life – make parts easy to disassemble 

 

 

CAD/CAM: 

 CAD= Computer aided design, drawing up using a computer, 2D drafting and 3D modelling. 

 Quicker and more accurate than by hand  

 Can be emailed, copied and modify without redrawing  

 Expensive to set up  

 Need to train staff  

 Virus, power cut or software problems could stop work 

 CAM= Computer aided manufacture, machines are used to cut components, e.g. laser cutting, routing, vinyl cutting are 

examples  

 Quick and accurate  

 Machines don’t get bored like humans  

 Can break and are expensive  

 Require skilled operators 

 

New and Smart Materials 

Smart materials have 

properties that react to 

changes in their 

environment. This 

means that one of their 

properties can be changed 

by an external condition, 

such as temperature, light, 

pressure or electricity. This 

change is reversible and can 

be repeated many times 

Smart Materials: 

https://www.youtube.com/

watch?v=FgrIDibPmJo 



 

 

 

 

Quality Control and Quality Assurance 



Human Factors in Design 

 

Anthropometrics: The study of the human form and collection 

of data. This includes physical dimensions of all parts of the 

body and also characteristics. 

 

 

Ergonomics: The study of the interaction between the human 

body, products and the environment and use this has in 

equipment design intended to maximize productivity by 

reducing operator fatigue and discomfort. Influences colour, 

lighting, sound, and comfort of a product, system or an 

environment. When evaluating think of weight, children, 

symbols – easy to understand.  

 

 

   

 

 

Inclusive design: https://www.youtube.com/watch?v=U5hRXwPE5a4 

 



 

 

 

 

The creation of a 3D printed object is achieved using additive processes. In an additive process an object 

is created by laying down successive layers of material until the entire object is created. Each of these 

layers can be seen as a thinly sliced horizontal cross-section of the eventual object 

 

 

 

 

When asked (More 

often at A2 level) to 

evaluate the effects a 

product has on 

society and possible 

modifications to 

make that product 

better; you should 

use the SWOT table. 

By compiling a list 

under the given 

headings you ensure 

you are not forgetting 

any essential points.  

Evaluating effects on Society using SWOT 

Rapid Prototyping Using a 3d printer 



Being a Designer:  

Health and Safety The two safety institution that we adhere to as designers in Europe are the European community 

(Directives) and the British Standards institute. As designers in Europe, our designs would need to meet directives of 

CE and BSI institutions to be able to be labelled with the stamps The BSI issues quality symbols in both, products and 

services.  

 

 

 

 

 

Designers and architects use a range of drawing techniques, to sketch and draw design ideas. A designer must 

master a variety of drawing techniques in order to be successful in their competitive world. The following drawing 

techniques are often used by Product Designers: 

Isometric Drawing, including free hand isometric drawing as a way of presenting designs/drawings in three 

dimensions. In order for a design to appear three dimensional, a 30 degree angle is applied to its sides. Drawing in 

isometric projection normally means drawing very accurately using traditional drawing equipment. This includes 

using T-Square, set squares and measuring accurately.  

 

 

 

 

 

 

Exploded Isometeric Projection: Designers use ‘exploded’ views, often drawn in 

isometric projection, to show parts of products that are hidden from sight. With 

exploded isometric projection, all the parts are in line with each other, along a centre 

line. 

  

Perspective Drawing: Perspective is used to quickly present an idea provided 

through basic detail to allow an architect to explain an initial idea to a 

customer/client; the idea can be discussed and altered to suit the customer 

requirements If a more detailed version is required, a colour rendered estimated 

perspective drawing can be shown to the customer/ client 

Orthographic Projection Has three accurate views of a product, a front view, 

side view and plan view. Dimensions (measurements) are also drawn on each 

view, ensuring the manufacturer can make the product to the precise size and 

the designers requirements. A parts list is included; this has the precise 

measurements for every part of the product and includes details such as 

materials and finish.  

 

 



 

 

Patents allow designers to:  

1. Protect exclusivity of sale of products in a market determined by the patent itself  

2. The patent runs for a number of years determined by the fee paid  

3. The patent allows a company to build up a market share and establish a ‘name’ before other companies can 

release similar products into that market. 

Sustainability Legislation Procedures and PLans 

Energy Labelling directive, 1996 all electrical appliances as refrigerators (white goods) are labelled with a rating from 

A to G to indicate their energy use for consumers to refer to when making a purchase.  

Endoflife Directive, 2003 encourages the reuse and recycling of waste from vehicles when their reach their end of 

life. It restricts the use of toxic metal in new cars and requires manufacturers to labels plastic parts to aid recycling.  

Waste Electrical and Electronic Equipment Directive, 2006 encourages manufacturers to develop electrical and 

electronic products that can be dismantled and the parts reused and recycled, including instructions for consumers 

not to discard, but take them to WEEE collection points.  

Restriction of Hazardous Substances Directive (RoSH), 2006 EU directive bans the use of some hazardous materials 

and chemicals, such as lead, mercury and cadmium in electrical and electronic equipment.  

Green design focuses on one/two areas to conserve materials through using recoiled materials in the manufacture of 

a product or by conserving energy use of product.  

Ecodesign reduce the impact of a product over its entire life cycle, using: Selection of low impact materials Reduction 

in materials usage (both in manufacture and packaging) Reduction of impact during use and optimisation of initial 

lifetime Optimisation of end of life systems (for recycling and recovery of materials and components)  

Sustainable design more than ecodesign, goes into socio economic benefits, such as improved welfare and safety for 

products making the product, fair trade schemes.  

Sustainable Innovation/Sustainable Systems A sustainable system goes beyond sustainable design, and is a radical 

approach to seeing the whole community working on the same issue. It might look on the whole cities, creating new 

systems that will collaborate in reducing energy use, and being more ecological 

Inspiration through Design Movements:  

A patent is used to protect new inventions. This could cover what the device actually is, how a 

device works, how it has been manufactured and what it is made from.  



 

Art Deco was a highly fashionable design movement from 1925 to 1940. The movement appeared all 

over the world. The art deco style reflected modern technology and could be identified with the use 

of smooth lines, geometric shapes, streamlined forms and bright colours.  

 

Art Nouveau 1880-1910 Art Nouveau (French for 'new art') is an international style of art, 

architecture and design that was most popular at the beginning of the 20th century 

(1880-1914) and is characterized by highly stylised, flowing, curvilinear designs often 

incorporating floral motifs. Natural Design. Dynamic, undulating, and flowing, curved 

'whiplash' lines characterized much of Art Nouveau. Another feature is the use of 

hyperbolas and parabolas. Conventional mouldings seem to spring to life and 'grow' into 

plant-derived forms. For sculpture, the principal materials employed were glass and 

wrought iron, leading to sculptural qualities even in architecture. 

 

Modernism 1880-1940 Modernists, especially those involved in design, had more realistic 

views. Modernist architects and designers believed that new technology rendered old 

styles of building obsolete. Le Corbusier thought that buildings should function as 

"machines for living in", similar to cars, which he saw as machines for travelling in. Just as 

cars had replaced the horse, so modernist design should reject the old styles and structures 

inherited from Ancient Greece or from the Middle Ages. Following this machine aesthetic, 

modernist designers rejected decorative motifs in design, preferring to emphasize the 

materials used and pure geometrical forms. The skyscraper, such as Ludwig Mies van der 

Rohe's Seagram Building in New York (1956 – 1958), became the representative modernist 

building.  

Bauhaus 1920 - 1934 Bauhaus is the common term for the Staatliche Bauhaus, an art 

and architecture school in Germany that operated from 1919 to 1933, and for the 

approach to design that it publicized and taught. The most natural meaning for its 

name (related to the German verb for "build") is Architecture House. Bauhaus style 

became one of the most influential currents in Modernist architecture. The Bauhaus 

art school had a profound influence upon subsequent developments in art, 

architecture, graphic design, interior design, industrial design and typography. The 

ethos of Bauhaus changed so many times over the course of the school’s existence that 

it is impossible to exemplify its work. It’s most notable examples of work are the 

buildings at Weimar and Dessau. 

Arts and Crafts Movement 1850-1915 The Arts and Crafts movement was a 

British and American aesthetic movement occurring in the last years of the 19th 

century and the early years of the 20th century.. It was a reformist movement 

that influenced British and American architecture, decorative arts, cabinet 

making, crafts, and even garden designs. Its best-known practitioners were 

William Morris, Charles Robert Ashbee, T. J. Cobden Sanderson and Walter 

Crane Considering the machine to be the root cause of all repetitive and 

mundane evils, some of the protagonists of this movement turned entirely away 

from the use of machines and towards handcraft, which tended to concentrate 

their productions in the hands of sensitive but well-heeled patrons. Red House, Bexleyheath, London (1859), by architect Philip 

Webb for Morris himself, is a work exemplary of this movement in its early stages.  

 

Arts and Crafts Movement: https://www.youtube.com/watch?v=CBq73yxha0o&list=PL10D22388A30A8DBC&index=2 

Bauhaus Movement: https://www.youtube.com/watch?v=ZQa0BajKB4Q&index=3&list=PL10D22388A30A8DBC 

Modernism: https://www.youtube.com/watch?v=vDCEtnXlA4Y&list=PL10D22388A30A8DBC&index=4 


