
7: Key Word Focus

You should be able to explain the meaning of 
each of these words by the end of this rotation.

CNC Computer Numerical Control
EPOS Electronic Point Of Sale (Barcodes)

3.1 Flexible Manufacturing Systems (FMS) : 
involves an assembly of automated machines 
commonly used on short-run batch production lines 
where the products frequently change.

3.2 Lean Manufacturing: It aims to manufacture 
products just before they are required to eliminate 
areas of waste including:

• Overproduction 
• Waiting 
• Transportation 
• Inappropriate processing 
• Excessive inventory
• Unnecessary motion 
• Defects

3.3 Just In Time (JIT) : Items are created as they are 
demanded. No surplus stock of raw material, 
component or finished parts are kept.
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1.1 Production Techniques and Systems 5.1 Planned obsolescence - Planned 
obsolescence is when a product is deliberately 
designed to have a specific life span. This is 
usually a shortened life span. 
5.2 Design for maintenance - Products are often 
designed to be thrown away when they fail... 
This can be achieved by designing products that 
can be repaired and maintained.
5.3 Disposability – Some products are designed 
to be disposable. 
5.4 Product Lifecycle -

One off: when you make a unique item
Batch: when you make a few/set amount

Mass: when you make thousands
Continuous: open ended productionRobots

Advantages of CAD Disadvantages of CAD
Designs can be created, 

saved and edited easily, 

saving time

CAD software is complex to 

learn 

Designs or parts of designs 

can be easily copied or 

repeated

Software can be very 

expensive

Designs can be worked on 

by remote teams 

simultaneously

Compatibility issues with 

software

Designs can be rendered to 

look photo-realistic to 

gather public opinion in a 

range of finishes

Security issues - Risk of data 

being corrupted or hacked

CAD is very accurate

CAD software can process 

complex stress testing

Advantages of JIT Disadvantages of JIT

No warehousing costs
Reliant on a high quality 

supply chain

Ordered secured 

before outlay on parts 

is required

Stock is not available 

immediately off-the-

shelf

Stock does not 

become obsolete, 

damaged or 

deteriorated

Fewer benefits from 

bulk purchasing

Advantages of CAM Disadvantages of CAM

Quick – Speed of 
production can be 
increased.

Training is required to 
operate CAM.

Consistency – All parts
manufactures are all the 
same.

High initial outlay for 
machines.

Accuracy – Accuracy can be 
greatly improved using 
CAM.

Production stoppage – If the 
machines break down, the 
production would stop.

Less Mistakes – There is no 
human error unless pre 
programmed.

Social issues . Areas can 
decline as human jobs are 
taken.

Cost Savings – Workforce 
can be reduced.

Barcode  Scanner 

CAD Software

AGV – Automated 
Guided Vehicle

Laser Cutter
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1.1 Industry and Enterprise

New technologies are those that are currently being developed or 
will be developed in the next 5 to 10 years, and which will alter the 
business and social environment.
Examples:

Fuel-cell vehicles
Zero-emission cars that run on hydrogen

Additive manufacturing
The future of making things, from printable organs to intelligent 
clothes

The development of the internet has changed how 
data is transferred. This has lead to people being 
able to work together remotely (from different 
buildings or countries).
Projects can be sent to machines using computer 
aided manufacturing (CAD) techniques including 
computer numerical control (CNC) machines such as 
laser cutters and rapid prototyping (RPT) machines 
such as 3D printers.
Physical layout of buildings for production should be 
logical to increase efficiency. This will reduce 
unproductive time, movement and waste materials.  

An idea that is developed 
into a business proposal for 

a product that has 
commercial viability.

Products developed in this 
way require a patent to 
protect the idea so that 

other companies cannot use 
it without permission this is 

called a registered 
trademark.

Funding a project or venture by raising money from 
a large number of people who each contribute a 
relatively small amount, typically via the Internet.

A farm, 
business, or 
other 
organization 
which is owned 
and run jointly 
by its members, 
who share the 
profits or 
benefits.

Trade between companies in 
developed countries and 
producers in developing 
countries in which fair prices 
are paid to the producers.

Virtual marketing the use of search 
engines positioning and ranking, 
banner advertising, e-mail marketing 
and social media in order to reach a 
wider audience to promote a 
product.

As industry has grown new and emerging technologies have changed the way 
designers, architects and engineers work.
Intelligent machines and robotics have replace machine operators and 
engineers.
The development of work now almost always involves the use of Computer 
Aided Design (CAD).
This software can carry out complex tasks such as virtual stress testing this is 
called Computer Aided Testing (CAT).
Designs can be produced to look 3D so customers ca give opinions before 
prototyping begins.
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1.3 People, Culture and Society

Consumer Choice
Growth of global manufacturing has lead to a wider variety of products being 
available, prices of products are kept low because of the wider competition.
Technology Push
Advances in technology and science lead to the development of new products. 
Research and Development (R&D) Departments are used within large 
companies to ensure they can create new and exciting products.

Market Pull
The demand for new products from the consumer market. Market Pull is the 
pressure put on a company to improve their products by consumers.

Changing Job Roles
The development of new technologies and automation has meant there is less 
reliance on manual labour. Workers need to be ‘skilled up’ and be more flexible. 

Companies putting the environment and people before profit.
Examples:
• Carbon Neutral Products
• Use of renewable materials
• Reduction of carbon emissions/greenhouse gasses
• Use of recycled materials
• Products designed to be 100% recyclable
• Promotion of Fairtrade
• Reduction of transportation
• Non profit organisations that reinvest money to support good causes
• Consideration to designing products for the elderly or disabled
• Consideration to different religious groups

4 main ways to consider the population when designing

A combination of ideas, beliefs, customs and social behaviours of a society or 
group of people.
Fashion and Trends
Designers developing products that are influenced by ‘the latest thing’.
Faiths and Beliefs
Designers being responsible for the impact their design choices may have on a 
community. 

Advances in touchscreen technology

Type of Production Example

One size fits all Door Frames
Baths

A range of sizes to cover 
all

Shoes
Clothes

Adjustability to allow use 
by all

Car Seats
Shower head height

Adaptability to support 
location or user

Children’s booster seats
Car roof bars
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2.1 Sustainability and the environment

Avoidance of the depletion of natural resources.  
Finite Resources e.g. Ore and Oil
Materials which are in limited supply. Use of 
these should be avoided where possible or only 
used in small amounts.
Non Finite Resources e.g. Trees and Plants
Materials in abundant supply and are unlikely to 
ever run out or ones that can be grown again. 

The impact of the use of resources can be 
measured by the following:
• CO2 emissions 
• Transportation method and distance travelled
• Impact on the environment through mining or 

harvesting
• Availability or scarcity
• Maintenance or repair costs
• Ethical and moral issues

Technologies that have a positive impact:
• Renewable materials from managed resources
• Use of renewable energy
• Using recyclable materials
• Consideration to the 6r’s
• Designing products with low power consumption

Life cycle assessment (LCA) to assess the impact of a 
product during the different stages of its life. The 5 main 
stages are: 

Consideration to waste disposal has an impact on the 
environment and a product life cycle.
Businesses are charged for waste disposal, reducing 
waste disposal will save money.
The effects of careful consideration of waste disposal 
within a business are:
• Less raw materials required
• Reusing waste materials/components within a 

company
• Sale of recyclable waste
• Energy to heat and power a business could be 

generated

Continuous Improvement
Kaizen, also known as continuous 
improvement, is a long-term approach 
to work that seeks to achieve small, 
incremental changes in processes in 
order to improve efficiency and 
quality. It is best known for being used 
in lean manufacturing. 

Efficient Working
Just in time (JIT) and lean 
manufacturing are examples of 
how businesses reduce costs. 
Other examples are members of 
staff doing ‘energy walks’ to turn 
off lights etc. to reduce costs and 
CO2 emissions.
Pollution
Business’s should aim to reduce 
pollution by conducting an LCA.
Global Warming
The release of CO2, methane (CH4) 
and nitrous oxide (N2O) into the 
environment resulting in the rise of 
average temperatures of the earth’s 
atmosphere and oceans.
Carbon Offsetting

• Designing products with fewer components and reduced weight
• Designing products that are upgradable extending their life
• Creating products that are sourced, produced and sold locally

Technologies that have a negative impact:
• Use of finite/non-recycled materials
• Use of components that are hard to repair
• Use of fossil fuels for power
• Products with high power consumption
• Products that have built in planned obsolescence
• Components that are shipped globally
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