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The Written paper.
It is worth 50% of the subject marks.

Maximum mark for the paper is 100.

Section A – Core technical Principles – 20 marks.

Section B – Specialist Technical Principles – 30 marks

Section C – Designing and Making Principles – 50 marks







The impact of new and emerging 
technologies in Industry

With the advent of robotics and automation the work environment is changing.

Robots do not need breaks and are not affected by working conditions.

Modern materials are rapidly being developed which will break through into 
making better tools and equipment.

Is this rapidly growing area a good thing or a bad thing? 

The Tesla production line: https://youtu.be/8_lfxPI5ObM

The Amazon fulfilment centre: https://youtu.be/6557PGlZ7L4

3.1.1

https://youtu.be/8_lfxPI5ObM
https://youtu.be/6557PGlZ7L4


The impact of new and emerging 
technologies on Enterprise

Social media is an advertisers dream, Facebook alone has about two billion 
registered users. Can you imagine how hard it would have been to reach that many 
people before mainstream use of the internet?

Crowd funding has allowed many inventors and developers to receive money to 
create products that would have never reached the public if they had to rely on 
borrowing money from banks. The computer game Starcitizen has raised over £120 
million from peoples donations.

To compete with larger competitors, small companies have joined together in co-
operative groups to be able to get the same benefits of a larger company.

Fair trade is a social movement whose goal is to help producers in developing 
countries achieve better trading conditions and to promote sustainable farming, do 
you think there should be an alternative for industry workers?

3.1.1
3.3.2



The impact of new and emerging 
technologies on Sustainability

New inventions and technology are often driven by the market. Today more people 
are concerned about the environment, but still every product made will leave 
behind a foot print. Designers and manufacturers play a key role in this.

“ Just because we can, doesn’t mean we should. ”

Finite resources and disposal of waste are areas of most importance.

3.1.1



The impact of new and emerging 
technologies on Sustainability

If a product that has reached the end of its life cycle cannot be recycled in anyway it 
has to be buried (landfill) or burnt (incinerated). Some energy is recovered from 
incinerators, but the emissions are still bad for the environment, increasing carbon 
dioxide levels.

Landfill site

Biomass incinerator

3.1.1
3.3.2
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The impact of new and emerging 
technologies on People

Technology push is when products are re-designed because of changes in 
materials or manufacturing methods. This might mean that new materials have 
become available, with improved properties; or that improvements in 
manufacturing processes mean a manufacturer can make the product cheaper or 
more efficiently, which reduces manufacturing costs. 

Market pull is when product ideas are produced in response to market forces. 
Examples of market influences include:
• A demand from consumers for new or improved products.
• A competing product is launched by another manufacturer.
• A manufacturer wants to increase their share of the market.

The microwave was 
invented from 2nd World 
War Radar technology.

Teflon is very heat tolerant and stick-resistant. It 
has been used on non-stick pans and space 

satellites.

3.1.1



The impact of new and emerging 
technologies on Culture

Developments in communication technology has allowed us to speak to and see 
friends on the other side of the world, tour the sights and sample what other 
countries have to offer without leaving home. Technology has shrunk the world. 
Cultures, trends, styles and ideas are easily adopted worldwide.

Do you think this is a good thing?

Is it possible that some cultures could be lost?

Should parts of the world be unreachable?

3.1.1



The impact of new and emerging 
technologies on Society

Does one design suit all? Is there such a thing as design negativity?

Designers need to include everyone.

In South Africa red is the colour of mourning. However, in China red symbolises 
good fortune. Trying to sell the same red product in those two countries would get 
a very different response.

In Japan, traditionally people sit on the floor to eat the family meal. The design of 
dining furniture for Japan is very different to that in Europe.

The designer has to investigate each group that might be affected by a product to 
ensure that the design is suitable. This includes religion too. 

It even includes the elderly, people are living longer, opening
a huge market that designers can tap into. Assisted living
technologies include interactive robots to monitor health and 
help combat loneliness. Bio suits to help with mobility are 
currently being developed.

3.1.1



The impact of new and emerging 
technologies on the Environment

Are all new products good for the environment?

Between 2001 and 2005 Volvo managed to reduce energy consumption per 
manufactured truck by 24%. This is by Continuous Improvement. The workers and 
management are encouraged to suggest improvements to the production process. 
This influences new designs and leads to increased efficiency. Increased efficiencies 
often have environmental benefits, such as the introduction of measures to reduce 
waste and reduce global warming. Every product made produces carbon dioxide. 
The production of one plastic bottle produces 500g of carbon dioxide.

3.1.1
3.2.3



The impact of new and emerging technologies on 
Production techniques and systems

Automation means that all processes are done without human input.

An automated factory could work something like this: 

CAD
Product design

CAM
Product made

Quality
Control

Sent to 
Warehouse

The process above is called Computer Integrated Manufacture (CIM)

If the machines can make many products with little change this is a  Flexible 
Manufacturing System (FMS)

Do you think it is possible for humans to be totally removed from the loop? 

What about the ordering of stock and dispatch, could this be automated?

Do you think humans could even be removed from the design stage in the future?
3.1.1



The impact of new and emerging technologies on 
Production techniques and systems

Product 
ordered on 

internet

CAM
Product made

Quality
Control

Immediately
dispatched

Now you have your Computer Integrated Manufacture (CIM) set up is there a 
need to keep materials on site? You may need a large warehouse to store materials 
and stock waiting for dispatch. This is costing you money!

Fortunately your CIM set up is so advanced you don’t need a huge warehouse.  As 
part of the FMS your computers will order in materials as a when they are needed.

This is called Just In Time manufacturing (JIT) or lean manufacturing. 

Materials 
ordered

3.1.1



The impact of new and emerging 
technologies on Design decisions

Planned obsolescence is when a product is deliberately designed to have a specific 
life span. Components are made in a way which means they will fail. There is 
nothing wrong with the technology applied, or the materials, they have just been 
designed that way so that product will eventually need replacing in some way.

On the other end of the design scale, it is becoming more popular to design 
products that have been designed so that they are easy to fix and maintain. This is 
called Design for Maintenance.

Which process is more ethically viable?

3.1.1



Energy generation and storage - Fossil Fuels

In a thermal power station fuel such as coal, oil or gas is burned in a furnace to produce heat - chemical to heat energy.

• this heat is used to change water into steam in the boiler.

• the steam drives the turbine - heat to kinetic energy

• this drives the generator to produce electricity - kinetic to electrical energy.

• What are the advantages and disadvantages of  fossil fuels?

Some experts believe that fossil fuels will run out in our lifetime.3.1.2



Energy generation and storage - Nuclear Power

The main nuclear fuels are uranium and plutonium. In a nuclear power station nuclear fuel undergoes a controlled 
chain reaction in the reactor to produce heat - nuclear to heat energy.

• heat is used to change water into steam in the boiler.

• the steam drives the turbine (heat to kinetic energy)

• this drives the generator to produce electricity - kinetic to electrical energy.

• What are the advantages and disadvantages of  nuclear power?
3.1.2



Energy generation and storage - Wind

3.1.2



Energy generation and storage - Solar

3.1.2



Energy generation and storage - Tidal

3.1.2



Energy generation and storage - Hydroelectric

• In a hydroelectric power station water is stored behind a dam in a 
reservoir. This water has gravitational potential energy.

• the water runs down pipes (potential to kinetic energy) to turn the 
turbine

• the turbine is connected to a generator to produce electricity (kinetic to 
electrical energy)

When there is low demand for electricity the ware is pumped back up to the high level reservoir

3.1.2



Energy generation and storage - Biomass

What are the advantages / disadvantages of renewable energies?

Organic waste

3.1.2



How do we power all these new portable technologies?

Alkaline batteries are the most common type of domestic batteries, they are 
disposable but contain chemicals that are bad for the environment. Fortunately 
more and more battery recycling banks are appearing now where most of the 
battery can be reused.

Energy generation and storage- Batteries

Rechargeable batteries are better for the environment and more economical in 
the long run (High initial purchase price). Their lifespan decreases with every 
charge.

3.1.2

Benefits of using rechargeable batteries:

• They can be recharged / reused rather than being thrown away / sent to landfill / 
reduce environmental damage.

• They work out cheaper in the long run.

• The power output remains relatively stable throughout their use compared to some 
traditional battery types



Modern materials are developed through the invention of new or improved 
processes. They are altered to perform a particular function.

Titanium

The two most useful properties of the metal are corrosion resistance and the highest 
strength-to-density ratio of any metallic element. In its unalloyed condition, titanium is as 
strong as some steels, but less dense. Titanium can be alloyed with other elements, to 
produce strong, lightweight alloys for aerospace and spacecraft, medical prostheses, 
orthopaedic implants, dental and endodontic instruments and files, dental implants, sporting 
goods, jewellery, mobile phones, and other applications.

Developments in new materials - Modern materials

Hip replacement

Aircraft parts

Components for armour 
piercing ammunition Some mobile phone casings

3.1.3
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Metal Foam

A metal foam is a cellular structure consisting of a solid metal, frequently 
aluminium, as well as a large volume of gas-filled pores, making ultralight materials 
that retain many of the characteristics of their source metal.

Developments in new materials - Modern materials

Metal foams make excellent strength to weight 
ratio components

Foams are used as part of armour plating

Foamed chocolate – great taste, but 
not good for stopping bullets

3.1.3
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Graphene

Graphene is a thin layer of pure carbon. Its atoms are bonded together in a hexagonal 
honeycomb lattice. It is the thinnest, lightest and strongest material so far developed.

It is a Nanomaterial meaning it is on a scale of 1 – 1000 nanometres. ( There are one million 
nm’s in one mm)

Graphene is being developed as a Nano thin anticorrosion treatment and because of its 
strength as a lighter replacement to Kevlar. 

Developments in new materials - Modern materials

Graphene is highly conductive.

Flexible / foldable screens

Incorporating graphene into batteries 
will make them last much longer and 

be extremely light.

Super G: https://youtu.be/dTSnnlITsVg

3.1.3

https://youtu.be/dTSnnlITsVg


Thermochromic Pigments - Pigments that change colour with temperature

Developments in new materials - SMART materials

3.1.3

Photochromic inks and materials are UV reactive, they darken as the light level 
increases. Some photochromic materials and inks change colour.
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A Composite material is a material made from two or more materials with different physical 
or chemical properties that, when combined, produce a material with characteristics different 
from the individual components. The new material may be better for many reasons. Examples 
include materials which are stronger, lighter, or less expensive.

Composites include:

Carbon Fibre - Consists of thin fibres of carbon, twisted to form a yarn. This is woven to create fabric cloth, 
which combined with plastic resin produces a strong composite material. 

• Properties:  High Strength & Low weight.

• Uses: Helicopter Blades, F1 Racing Cars, 

Boat hulls, Cycle Frames.

Glass reinforced plastic G.R.P - Fiberglass is a strong lightweight material and is used for many products. its 
raw materials are much cheaper than carbon fibre. It can be more readily moulded into complex shapes. 

• Properties: strong and stiff ., It is less brittle, and its raw materials are much cheaper than carbon Fibre

• Uses: aircraft, boats, cars, bath tubs, swimming pools, surfboards, and external door skins. 

Developments in new materials - Composites

3.1.3



A technical textile is a textile product 
manufactured not for looks but for a specific 
practical purpose.

Conductive textiles can be made with metal strands woven in the construction of the textile.

• Uses: Taser proof vests, medical monitoring equipment, heated clothing.

Fire resistant fabrics have aramids (a type of plastic) woven in the construction of the textile.

• Uses: Fire fighting equipment, racing suits.

Kevlar is similar to fire resistant fabrics in that they have a type of plastic woven into them.

• Uses: Armour, tyres, sports equipment

Developments in new materials – Technical Textiles

3.1.3



Mechanical devices - Motion

There are four types of motion.

Linear                                                                        Oscillating

Rotary Reciprocating

3.1.5



Mechanical devices - Levers

There are three classes of levers.

A class one lever has its input 
on one side of the fulcrum
and its output on the other.

Class Two

A class two lever has its input at 
one end of the lever, its output 
in the middle and fulcrum at 
the other end.

Class Three

A class three lever has its 
output at one end of the lever, 
its fulcrum at the other with its 
input in the middle.

Class One

3.1.5



Mechanical devices - Linkages

A bell crank transfers a linear or 
reciprocating movement through 
ninety degrees.

A push / pull linkage or parallel 
motion repeats a linear or 
reciprocating movement.

3.1.5



Mechanical devices - Linkages

How to work out a levers distance of travel

Input arm:
400 mm long

Output arm:
100 mm long

400 mm 100 mm

Output ÷ Input x Input distance = Output distance

100 ÷ 400 x 100 = 25 mm  

Input distance
100 mm

Output distance
25 mm

3.1.5



Mechanical devices – Rotary systems

Cams

A cam is a shaped piece of metal or plastic fixed to a rotating shaft. A 
cam mechanism has three parts: cam, slide and follower.

The cam shaft rotates continually, turning the cam. The follower is a 
rod that rests on the edge of the turning cam. The follower is free to 
move up and down.

• Cams come in many different shapes –
for example pear-shaped, triangular or 
square.

• The cam may have a chunk or chunks 
removed, so that the follower falls into a 
gap and is then is pushed out again.

• Whatever the shape of the cam, 
positioning the shaft off-centre will alter 
the behaviour of the follower.

3.1.5



Mechanical devices – Rotary systems

Gear trains

Gears consist of toothed wheels fixed to shafts. A number of gears connected 
together are called a gear train. They can be used to change speed, direction of 
rotation, or torque.

A gear train, note that the gears turn in opposite directions

To work out a gear ratio

Driven ÷ Driver = Gear ratio

60 ÷ 15 = 4

To work out output speed 

Input speed ÷ gear ratio = Output speed

200 rpm ÷ 4= 50 rpm

3.1.5



Mechanical devices – Rotary systems

Pulley systems

A pulley system consists of two pulley wheels each on a shaft, connected by a 
belt. Like gear trains they can be used to change speed, direction of rotation, or 
torque.

To work out velocity ratio

Ø Driven ÷ Ø Driver = Velocity ratio

120 ÷ 40 = 3

To work out output speed 

Input speed ÷ Velocity ratio = Output speed

100 rpm ÷ 3 = 33.3 rpm

Ø = Diameter
3.1.5
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Materials and their working properties - Papers

Type Description and uses

Layout paper • lightweight, thin white paper
• used for initial ideas
• takes colour media well
• low cost

Tracing paper • thin, translucent paper
• making copies of drawings
• high cost

Cartridge paper • good quality white paper
• available in different weights
• general purpose work
• can be used to make simple models
• medium cost

Bleedproof paper • smooth, hard paper
• used with water-based and spirit-based felt-tip pens
• medium cost

Grid paper • printed square and isometric grids in different sizes
• a guide for quick sketches and working drawings
• low cost

3.1.6.1



Materials and their working properties - Boards

Type Description and uses

Corrugated card • strong and lightweight
• used for packaging protection and point of sale stands
• available in different thicknesses

Duplex board • large foam-based board
• different finishes available including metallic and hologrammatic
• used for food packaging, eg take-away pizza boxes

Foil lined board • quality cardboard with a aluminium foil lining
• ideal for ready made meals or take away meal cartons
• The foil retains the heat and helps keep the food warm

Foam core board • very light, very stiff and very flat.
• It has a white, rigid polystyrene foam centre, with smooth white paper 

laminated onto both faces.
• It is easy to cut with a knife, a mount cutter or on a wall cutter
• great for modelling

Ink jet card • Has been treated so that it will give a high quality finish with inkjet ink
• available in matt and gloss

Solid white board • top quality cardboard made from quality bleached wood pulp. 
• used for hard backed books and more expensive items
• excellent print finish

3.1.6.1



Materials and their working properties

Paper and boards – Stock sizes and weights

Paper and board is available in sizes from A0 (biggest) to A7 (smallest). The most 
common size is A4. Each size is half the one before, eg A4 is half the size of A3.
They are also sold by weight, GSM – grams per square metre.

3.1.6.1



Materials and their working properties - Softwoods

Softwoods trees (coniferous) are fast growing and normally grow in colder 
climates. Examples of Softwood are Larch, Pine, Spruce, Cedar and Yew. 
Timber comes in planks and is sold by the metre length or square metre.

Larch

generally straight 
or spiralled grained, high 
resin content

Pine

Straight-grained, 
easy to work with, cheap 
and readily available. 

Spruce

Hard knots. Not very 
durable

3.1.6.1
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Materials and their working properties - Hardwoods

Hardwood trees (deciduous) are slow growing and normally grow in warmer 
climates. They can be Expensive. Examples of Hardwoods are Oak, Mahogany, 
Beech, Ash and Balsa.

Mahogany

Fairly strong, durable

Beech

Hard, tough, strong, 
warps easily

Balsa

exceptional strength to 
weight properties

Ash

Tough, flexible

Oak

Hard, tough, corrodes 
steel screws and fittings

3.1.6.1



Materials and their working properties

Manufactured boards

Plywood is made from thin laminations of hardwood glued together at 
right angles. Boards can have a face lamination of an expensive 
hardwood making it ideal for attractive furniture. Plywood is strong 
because all of the layers of veneers are at right angles to each other. It is 
resistant to warping and cracking.

MDF (Medium Density Fibre) board is made from tiny particles of wood 
glued together under extreme pressure and heat. It is relatively cheap 
and easy to cut and shape. It has smooth faces that make it easy to apply 
finishes. MDF also is ideal for furniture, most often shelving units. MDF 
isn’t a good material to use in damp conditions, although there is a 
moisture resistant version.

Chipboard and OSB are formed by pressing chunks of wood together 
under pressure and heat, similar to MDF only the wood fibres are larger. 
OSB differs by the fibres being laid in specific directions to make the 
board stronger. These boards are very cheap and can withstand pressure. 
Chipboard can have a plastic laminate face applied for use in flat pack 
furniture. OSB board is used for exterior construction and shed roofs.

Most boards come in the default size of 2440mm x 1220 mm3.1.6.1



Materials and their properties

Metals and alloys

Metal’s come from the ground as ore, this isn’t great for the environment. But on 
the plus side they can be recycled. 

Ferrous Metals (They contain iron and are mostly magnetic)

Properties Uses

Mild Steel 

(Low Carbon Steel)

Strong, cheap, ductile, can’t heat 

treat, rusts

Car bodies, fixings, washing machines

High Carbon Steel Tough, durable, can be heated treated 

to make it harder, rusts

Drills, files, chisels, saws

Stainless Steel Hard, doesn’t rust, expensive Medical equipment, sinks, cutlery, kettles

Cast iron Brittle, easy to cast Garden furniture, machine casings

Non - Ferrous Metals (They do not contain iron and are not magnetic)

Aluminium Lightweight, expensive Planes, cans, ladders

Brass Strong, easy to work, looks good Door furniture, electric parts

Copper Soft, easy to work, good conductor Wiring, pipes

Tin A soft, pliable Anti corrosion, alloy base

Zinc Hard, brittle Anti corrosion, batteries, alloy base

3.1.6.1
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Materials and their properties

Plastics (Polymers)

Properties Uses

acrylic (PMMA)

Stiff, hard but scratches easily, 
durable, brittle in small sections, good 
electrical insulator, machines and 
polishes well

Signs, covers of storage boxes, 

aircraft canopies and windows, covers for car 

lights, wash basins and baths

high impact polystyrene 
(HIPS

Tough, rigid, low cost, high impact 

resistance, excellent forming

properties

Vacuum-formed packaging and casings

high density polythene 
(HDPE)

Hard, stiff, can be sterilised Plastic bottles, tubing, household 
equipment

polypropylene (PP)

Light, hard but scratches easily, 
tough, good resistance to 
chemicals, resists work fatigue

Medical equipment, laboratory equipment, 
containers with built-in hinges, seats, string, 
rope, kitchen equipment

polyvinyl chloride (PVC)
Stiff and hard wearing Coverings for electric cables, floor and wall 

coverings, packaging

polyethylene 
terephthalate (PET)

Strong, flexible, impact resistant Drinks bottles, plastic cups

Thermoforming plastics – Can be reheated and shaped many times

3.1.6.1



Materials and their properties

Plastics (Polymers)

Properties Uses

epoxy resin (ER)
Good electrical insulator, hard, brittle 
unless reinforced, resists chemicals 
well

Casting, adhesives, and bonding of other 
materials

melamine-formaldehyde 
(MF)

Stiff, hard, strong, resists some 
chemicals and stains

Laminates for work surfaces, 
electrical insulation, tableware

phenol formaldehyde 
(PF)

Strong, excellent abrasive properties, 
durable, flame resistant,
Low smoke properties

Snooker balls, electronics

polyester resin (PR)

Stiff, hard, brittle unless
laminated, good electrical
insulator, resists chemicals well

Casting and bonding of other
materials

urea–formaldehyde (UF)
Stiff, hard, strong, brittle, good 
electrical insulator

Electrical fittings, handles and 
control knobs, adhesives

Thermosetting plastics – once set cannot be reshaped

3.1.6.1



Materials and their properties

Plastics – Stock form

Plastics are produced in a range of stock forms, to meet the many uses for 
manufacturing such as blow moulding, injection moulding and line bending.

3.1.6.1

Film Granules / pellets Foam

Rods / tubes Powder Sheet



Materials and their working properties - Textiles
natural fibres 

Cotton Soft, Good absorbency, Prints well, Machine-washable, Dry-cleanable, Strong, breathable

Wool High UV protection, flameproof, breathable, durable, insulating

Silk Smooth, soft, strong

synthetic fibres

Polyester Durable,  wrinkle resistant, stain resistant

Polyamide (nylon) Durable, high abrasion resistance

Elastane (lycra) Stretchy, durable, high stain resistance

Blended and mixed fibres

Cotton/polyester Easy care and crease resistant 

Woven

Plain weave Extremely strong and hard wearing

Non-woven

Bonded fabrics Easy to sew, crease and fray resistant

Felted fabrics Warm, non fray

Knitted textiles

Knitted fabrics Stretchy, soft, comfortable
3.1.6.1



Materials and their physical properties

Property Meaning

Absorbency Ability of a material to soak up a liquid

Density Density is a measure of how heavy an object is for a given size

Electrical 

conductivity
The measure at which a material can transport electricity

Fusibility the quality of being convertible from a solid to a liquid state by heat

Thermal 

conductivity
The measure of a material's ability to transfer heat.

3.1.6.2



Materials and their working properties

Property Meaning

Ductility Is the ability of a material to change shape without breaking

Elasticity
Is the ability of a material to bend and then to return to its original shape 

and size

Hardness Is the ability of a material to resist wear, scratching and indentation

Malleability Is the ability of a material to be shaped without breaking

Strength Is the ability of a material to withstand a force without breaking or bending

Toughness
Is the ability of a material to withstand blows or sudden shocks without 

breaking 

Durable Is the ability of a material to withstand wear

3.1.6.2



Selection of materials or components
You should be able to select materials and components considering the factors 
listed below:

• Functionality: application of use, ease of working

• Aesthetics: surface finish, texture and colour.

• Environmental factors: recyclable or reused materials, product mileage.

• Availability: ease of sourcing and purchase.

• Cost: bulk buying.

• Social factors: social responsibility.

• Cultural factors: sensitive to cultural influences.

• Ethical factors: purchased from ethical sources such as FSC. 
What is the FSC? http://www.fsc-uk.org/en-uk/about-fsc/what-is-fsc/fsc-principles

3.2.1
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Forces and stresses

Force Description How a material / object can be adapted to resist

Tension
Forces pulling in opposite 
directions.

Concrete can have steel bars inserted to 

reinforce

Compression
Forces that are trying to crush or 
shorten.

Composite panels can have a honeycomb

structure sandwiched in the middle to resist

Bending Flexing force Steel beams have an I profile to resist bending

Torsion Twisting force.
The diagonals on a tower crane help the 

structure against torsion
Shear

A strain produced when an object is 

subjected to opposing forces.

Bolts are hardened and have unthreaded shanks 

to help stop shearing

3.2.2
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Improving functionality of materials

Process Description Result Example

Lamination
Layering of thin 
materials

Depending on the 
direction of lamination 
it can make boards 
stiffer or actually more 
flexible

Plywood: Laminations at 90 degrees to each other -

Rigid

Flexi-ply: laminations all the same direction - Bendy

Bending / 

Folding

Folding a 90 degree  

edge on sheet 

metal / plastic

Makes the panel more 

rigid
Body panels on cars

Webbing

Modern polymer 

fabrics woven 

together

Extremely strong and 

durable fabric
Seat belts

Fabric 
interfacing

A strengthening

material added to 

the unseen face of 

a fabric

Adds strength / shape Shirt collars

3.2.2



Deforestation, mining, drilling and farming.
Ecological issues in the design and manufacture of products

3.2.3
3.3.2

Trees are cut down (deforestation) for many reasons including:

• To be used, sold or exported as timber, wood or fuel (charcoal).
• To be used for farming purposes. 
• To make room for towns and other industrial sites.
• To make room for mining.

Effects of deforestation:

• Forest habitats are destroyed (loss of biodiversity)
• Soil erosion increases, which causes barren land, flooding and land slides
• Atmospheric pollution is caused when forests are cleared by burning trees

Forestry is sustainable as long as 
forests are allowed to replace 
themselves, or are replanted after 
felling, but often this is not done. The 
result is that the world’s forests are 
steadily shrinking. 



Deforestation, mining, drilling and farming.
Ecological issues in the design and manufacture of products

3.2.3

Mining is the process of digging things out of the ground. Mining can include extraction of 
metals and minerals like:

• Coal
• Diamonds
• Gold
• Silver
• Platinum
• Copper
• Tin
• Iron

Effects of mining:

• Habitats are destroyed (loss of biodiversity)
• Soil erosion increases, which causes barren land, flooding and land slides
• Environmental damage
• Formation of sinkholes



Deforestation, mining, drilling and farming.
Ecological issues in the design and manufacture of products

3.2.3

Drilling is the process of retrieving oil and gas from the earth. Besides the creation of fuels, 
some of the products made from these materials are:

• Cosmetics
• Synthetic Rubber (tyres)
• Lubricants
• Medicines
• Cleaning Products
• Tarmac
• Synthetic Fabrics
• Plastic

Effects of drilling :

• Habitat disruption (loss of biodiversity)
• Oil spills
• Environmental damage



Deforestation, mining, drilling and farming.
Ecological issues in the design and manufacture of products

3.2.3

Industrial farming is a large scale intensive agricultural mechanisation system that aims to 
increase yields from available land.

Advantages:
• It is inexpensive
• It is less dependent on human labour
• It is efficient
• It allows for greater availability and variety
• It can provide large amounts of food for society

Disadvantages:
• It can lead to high animal death rates
• It can have a negative impact on the 

environment
• It contributes to global warming



Product miles 
Ecological issues in the design and manufacture of products

3.2.3

Product miles covers the distance the of the  product, from raw material source, manufacture, 
distribution, user location and final disposal.



The six R’s.
Ecological issues in the design and manufacture of products

3.2.3

Rethink - During the development of a product, designers should
be rethinking designs to be more sustainable. 

Reuse - Using the materials and parts of an existing or waste product without reprocessing 
it. Designers should try to reuse existing moulds
(for plastic and metal forming) and designs to encourage repair and dual purpose.

Recycle - Taking an existing product that has become waste and reprocessing the material. 
Designers should be designing products that can be separated by material to enable 
maximum recyclability.

Repair - Designers should be designing products that can be dismantled easily and repaired. 
Product should be designed so that parts can be replaced when they are broken without 
replacing the whole product.

Reduce - Designers should be reducing the amount of materials and manufacturing 
processes used or needed for a product. Also designers should try
to reduce the energy used throughout the whole product’s life cycle.

Refuse - Designers should be refusing ideas and material choices if they are unsustainable 
and not low impact. Educating consumers to choose or refuse products based upon 
sustainability.



Social issues in the design and manufacture of products
Ecological issues in the design and manufacture of products

3.2.3

When design and making products;

are the labourers thought of?

By law in the UK all workers are entitled to work in environments where risks 
to their health and safety are properly controlled. Do you think this is the 
same worldwide?

Apple production line : https://youtu.be/kSvT02q4h40

Are the environmental impacts thought of?

Sometimes new products are not considered a risk. Microbeads had been a 
feature in face washes and shower gels for some time, now they are 
considered to be extremely bad for the environment and eco system.
It is now thought that plastics have entered the human food chain.

plastic in our oceans: https://youtu.be/Bic7QEVRNe4

https://youtu.be/kSvT02q4h40
https://youtu.be/Bic7QEVRNe4


Sources and origins – Timber products

3.2.4
3.2.5

Where do materials come from and how are they processed?

Tree’s are felled (cut down) 
by a machine called a 
harvester.

The timber has to be dried 
(seasoned)  before it can be 
used. This can be done in 
the open air, or in an oven 
called a kiln

The tree is then cut into 
boards. This process is 
called conversion.

Plywood being made: https://youtu.be/LrCt5kJwcyw

MDF being made : https://youtu.be/-DJypFyptRY?t=16s

https://youtu.be/LrCt5kJwcyw
https://youtu.be/-DJypFyptRY?t=16s


Sources and origins – Plastic products

3.2.4

Where do materials come from and how are they processed?

• Crude oil extracted from the earth is refined by heating (fractional distillation).
• This process breaks down the oil into useful products (refining).
• Once refined the chemicals can be further heated in a process called cracking, 

this leads to the creation of polymers for plastics



Sources and origins – Metals

3.2.4

Where do materials come from and how are they processed?

Ores and minerals are 
mined from the earth

They are refined by 
heating or other processes 
such as electrolysis

Manufacturing aluminium: https://youtu.be/fa6KEwWY9HU

https://youtu.be/fa6KEwWY9HU


The modification of properties for specific purposes

Using and working with materials 

3.2.5

Process Material Purpose

Seasoning Timber
Removes the moisture content so that the timber 

will not shrink, warp and twist

Annealing

(heating)
Copper Softens the copper to make it more malleable

Addition of 

Stabilisers
PVC

Stops plastic become brittle with exposure to the 

sun

Timber being seasoned in a kiln Copper bowl being annealed
Metal compounds (stabilisers) are 
added to PVC for UV protection



Common Fixings

3.2.6

Name Image Material Use

Woodscrew Timber
Woodscrews require a pilot and clearance hole for best 
results. The hole can be countersunk (with a countersink) so 
that the screw head sits flush or below the surface.

Nuts & Bolts Any

Bolts have a hexagonal head with a threaded body, they 

are used with nuts and washers to join materials.  The 

washer spreads the load of the clamping force

Machine 

screw
Metal / Plastic

Machine screws are similar to bolts but do not rely on a nut, 

they are screwed into a pre cut threaded hole

KD Fittings
Manufactured 

Board

Knock down fittings enable flat pack furniture to be made. 

They create joints that can be taken apart and put back 

together. This saves money in manufacture and in storage 

at the point of sale

Hinges Usually wood

There are many types of hinges to create a pivot point. Butt 

hinges are strong and are used on domestic doors, barrel 

hinges can be used on plastics. Concealed hinges are used 

on kitchen  cupboards.



Scales of production

3.2.7

• Prototype production is when a simple, high quality, one off model is made. Usually 
produced by CAD / CAM.

• Batch production  is when a small quantity of identical products are made. Jigs and 
templates are used to aid production. Batches of the product can be made as often as 
required. The machines can be easily changed to produce a batch of a different product.

• Mass production is when hundreds of identical products are made, usually on a 
production line. Mass production often involves the assembly of a number of sub-
assemblies of individual components. There is usually some automation of tasks and this 
enables a smaller number of workers to output more products.

• Continuous production is when many thousands of identical products are made. The 
difference between this and mass production is that the production line is kept running 
24 hours a day, seven days a week to maximise production and eliminate the extra costs 
of starting and stopping the production process. The process is highly automated and 
few workers are required.



Systems

3.2.7

Input process output

Switch Lamp on Light

Switches

Light dependent resistor (LDR)
Light sensor

Pressure sensor

Temperature sensor

Buzzer

Lamp

Light Emitting Diode (LED)

Speaker

Resistor

Microcontroller



Systems

3.2.7

Input process output



Solvent adhesive:

https://www.youtube.com/watch?v=hT6Ow_cBTps

3.2.7

Solvent adhesive is a permanent fixing so would not


