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Key Words & Meanings:

Specification
Requirement

Improvements
Development

Evaluation

Analysis

Aesthetics

Ergonomics

Anthropometrics

Annotation 

What does it have to do/have ?
Durability, Safe, Durability, Sustainable 

Materials, Design Features

Make It Better !!!
Good, Bad & How to make it better

Looking into or at a product / Brief & Evaluating it 

Looking at the detailsof how something looks

How a product fits the human Form

Average  sizes of the humans used to design products

Write notes using full English PEEAD

Adhesives

Properties

Precaution

CAD /CAM

Sustainability

Any type of glue 

What something does or has

Things you do to protect your self

Computer Aided Design / Computer aided Manufacture
(you design it on the computer)     /   (A machine makes it like a lazer cutter)

Will last forever if managed i.e FSC wood
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Prototype/Modelling

Working in 3D allows a designer to explore a design cheaply,

and quickly. Allowing the designer to look at the limitations of the 

design for instance how pieces fit together. 

Suitable Modelling Materials:

Åsheet cardboard

ÅCorrugated cardboard

ÅPolystyrene sheet

ÅStraws

ÅPolymorph

ÅStyrofoam

ÅPlasticine

Virtual Modelling / CAD 

(computer aided design)

This gives the designer the opportunity to virtually model an idea, 

allowing the designer to quickly and easily alter/change the idea. It 

also allows the designer to rotate the idea 360 degrees  so he is 

able to look at the design at any angle. It can also allow the 

designer to easily produce a working drawing of the idea.

Programs we use at Ecclesfield School:

ÅAutodesk Inventor

Å2D design

ÅCut studio

3D Printing / CAM 

(computer aided design)

3D printing is a fairly new technology that now allows the simple 

process of a designer using cad to then print / building up a resin 

model of any conceivable design. Although this process is 

incredibly quick and produces amazingly accurate prototype it is 

currently massively expensive for the material used in the printing.
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Quality Control: 

Quality control (QC) guarantees the accuracy of a product by using jigs, moulds etc. and by a series of checks 

carried out as the product is made. This is something you have done throughout your final GCSE build at 

each stage. i.e. checking your measurements, is the sanding smooth and no lines remain, does the table fit 

together at the dry fit stage etc. 

Other possible checks could include:

ÅDimensional accuracy

ÅMaterial quality

ÅElectrical safety

ÅFlammability testing

Quality Assurance:

Quality assurance (QA) checks the production systems before, during and after the manufacture. It ensures 

that consistency is achieved and that a product meets the required standards. The customer is an important 

part of any QA system and may be involved in the monitoring at various stages (e.gthrough user surveys and 

focus groups). 

Production Scales:

One Off Production:

Hand built to exacting specifications, high costs, long manufacturing processes and high 

quality outcomes. Alternatively this could the a prototype made quickly out of cheap 

materials starting the design process.

Batch Production:

Made in  50 to 300 using jigs to reproduce parts, sometime used as a test to check 

demand for the product. Can usually seen as a limited edition or a test batch to 

understand the demand of the product and also to analyse/test any problems that might 

arise before the design goes in to mass production.

Mass Production:

High volume (1000ôs) produced on an assembly line by machines specially made to 

produce the product. Designôs are suitably altered to best fit scenarios with cost  saving 

being high priority.

Continuous Production:

This is where a product is continuously produced over hours, days weeks or 24/7. The 

product is usually an inexpensive product that has a continual demand from customers in 

extremely high quantities such as screws.
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Flow Symbols & Charts:

The following symbols show the three most 

common parts of the manufacturing process.

When planning the manufacture of a product, the

designer needs to show which processes happen

at what time.

Start / End

Process

Decision

Start

Rub down with

Sand paper

Is it smooth with no

Pencil lines visible ?

Put varnish on it 

with a brush

Allow to dry.

Repeat three times

If there are any 

Surface marks rub down

With fine sand paper

And re-varnish.

Finish

Feedback loop to

Correct any mistakes

Before going on to

The next process.

Gantt Charts:

Gantt charts are block charts that are useful if more than one process is being completed at the same time, so 

every sub-component is finished ready  for the final assembly.

Process Week 1 Week 2 Week 3 Week 4

Marking out

Cutting

Joining

finishing
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Anthropometrics:

Anthropometrics is the study of the human data/measurements.

These measurements are taken from millions of people of 

different shapes and sizes and  the overall average dimensions 

are then produced for specific ages and age groups. This helps 

designers to select appropriate sizes for their designs. 

Ergonomics:

Ergonomics / ergonomic data is used when a designer is 

pacifically designing a product to fit the human form. For 

example a glove this needs comfortably surround the fingers, be 

appropriate lengths for all the hand (fingers, thumb & palm).

Or where a design is led and shaped to specifically fit 

comfortably to the human form.

Re-use: How you can:

Try to specify parts and components(e.g. fastenings, packaging, etc.)

which could be re-used easily when the product is finished with.

Recycle: Landfill site or decomposition:

ÅThe product could be made from recycled materials, e.g. Glass, paper

aluminium foil, clothes etc.

ÅIt will be easy to recycle the product itôs self when it is no longer wanted.

Repair: Repair/Reuse old product:

ÅDoing away from the ódisposable societyô (throwing away

when finished with not kept for life).

ÅReusing and repairing components of old products.

Refuse: Not use something due to the nature of where it comes from or is:

ÅDue to the fact it is endangered

ÅIt is not sustainable in itôs harvesting.

ÅIt has travelled massive distances to be used.

ÅIt takes massive amounts of  machines to refine the product.

Rethink: Use materials components in unconventional ways:

ÅFigure out ways of using things differently no matter what they 

may be or how they are used

Reduce: Aim to reduce the amount of:

Åmaterials being used by making them thinner, lighter or smaller

ÅEnergy used in the manufacture of products

ÅPackaging being used to protect the products during transportation 

and storage

Environmental Issues, 6Rõs

Softwood 
300 Year crop

37.5 Years

Sustainable forestry

Forest Stewardship

council

Is an award given to  

forests/timber that has 

been sustainably cut 

and replaced. They 

also guarantee the woodland still 

provides a natural environment for 

the wildlife that lives 

within it.

Replant 3 for every one cut down

http://images.google.co.uk/imgres?imgurl=http://www.albright.edu/itservices/Recycle Logo.jpg&imgrefurl=http://www.albright.edu/itservices/&usg=__4us6WR25iCZLAaj8sqoB_EWWQGw=&h=1284&w=1288&sz=109&hl=en&start=11&tbnid=4OxAj7_5vQWjnM:&tbnh=150&tbnw=150&prev=/images?q=recycling+logo&imgsz=xxlarge&gbv=2&hl=en&safe=vss
http://images.google.co.uk/imgres?imgurl=http://www.albright.edu/itservices/Recycle Logo.jpg&imgrefurl=http://www.albright.edu/itservices/&usg=__4us6WR25iCZLAaj8sqoB_EWWQGw=&h=1284&w=1288&sz=109&hl=en&start=11&tbnid=4OxAj7_5vQWjnM:&tbnh=150&tbnw=150&prev=/images?q=recycling+logo&imgsz=xxlarge&gbv=2&hl=en&safe=vss
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STAGES OF PLASTICS (RAW MATERIAL) PRODUCTION

STAGES OF TIMBER (RAW MATERIAL) PRODUCTION
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Adhesives & Gluing:

Polyvinyl acetate (PVA)is a white, water-based adhesive

that soaks into the surface of the wood and sets once all 

the water is absorbed. Itôs often regarded as being stronger 

than the wood fibres themselves and so makes a very 

strong bond.

Hot glue gun is useful for quick modelling, but itôs difficult 

to use/control and isNOT FOR ANYTHING OTHER THAN 

MODELLING.

Epoxy resinis a versatile but expensive adhesive that will 

stick most materials together. Resin and a hardener is 

mixed together then applied to the materials and sets.

Contact adhesive is ideal for gluing plastic sheets to 

wooden/manmade boards. The glue is applied to both 

faces and left to dry then applied to each other. This is a 

one shot/chance process and bonds instantly.

Nuts & Bolts this is a fitting that is semi permanent as it 

can be tightened and untightened attaching any materials 

together.

Rivet this is a permanent fixing with the rivet being passed 

through two materials and then deformed on one side to 

hold them together.

Wood Screw is used to screw in to wood this is a semi 

permanent fixing that can be removed at a later date.

It glues

Wood to wood

Just for 

Modelling

It glues

Anything to

Anything

It glues

Plastics to

Wooden/ manmade

boards 
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Plastics:

Thermosetting plastics are heated and moulded into 

shape.They canôt soften if reheated because the 

polymer chains become interlinked during the 

moulding process. Individual monomers are joined 

together to form a massive polymer. An example of this 

is;

Line Bending Acrylic:

ÅStep 1: The sheet is heated along the line 

of the intended fold.

ÅStep 2: The softened area is then bent to 

the shape usually using a bending jig to 

improve accuracy.

Thermoplastics soften when they are heated and can 

be shaped when hot. The plastic will harden when itôs 

cooled, but can be reshaped if heated up again. An 

example of this is vacuum forming;

Vacuum Forming HIPS (high impact polystyrene)



:Notes:



Smart Steel & Plastics:

Smart steel- components can;

ÅBecome magnetic under high stress (used to monitor 

conditions in machines).

ÅAbsorb impact (being developed to improve car and 

passenger safety)

Smart Plastic- Polymorph is a tough polymer (plastic) which 

softens and becomes easy to mould at 62deg C. It can be 

softened with hot water or a hairdryer, moulded into shape by 

hand and once it cools it hardens to the shape you have 

manipulated it to.

ThermochromicInk- this ink is intelligent due to how it reacts to 

temperature or light, changing colour with heat or glowing in the 

dark.  These inks are commonly used on concert tickets to 

increase the difficulty of forgery, On mugs where the colour could 

change or disappear to indicate that the temperature of the liquid 

within it.

Smart Grease- is a very viscous (thick) gel that canbe used to 

control the movements of mechanisms.

Composite Materials

G.R.P (Glass reinforced plastic)- This is where a polymer resin 

(liquid plastic) that has been reinforced by the addition of strands 

of spun glass. This makes the material a light, hard wearing 

material that is durable and resistant to corrosion.

Usually used in boat construction, motorbike helmets and car 

body panels.

Carbon Fibre- This is where fibres are spun into a cord and 

laminated with plastics which produces an exceptionally strong 

materials. Usually used in fishing rods, F1 Cars and tennis 

rackets, mountain bike components.

Kevlar- Is well known for its strength being able to withstand 

massive stress and heat. It is usually used in protective 

equipment such as, bullet proof vests, helmet and vehicle 

protection.

http://www.google.co.uk/url?sa=i&rct=j&q=polymorph&source=images&cd=&cad=rja&uact=8&docid=MLtef3hvoSO2iM&tbnid=JV8lvBrs22XAaM:&ved=0CAUQjRw&url=http://www.fashioningtech.com/profiles/blogs/smart-materials-kit&ei=kL9gU8-jGazy7AadnoGwDg&psig=AFQjCNFdOYJxUIB2KRJFT14ru9eF7hmUZQ&ust=1398935782003888
http://www.google.co.uk/url?sa=i&rct=j&q=polymorph&source=images&cd=&cad=rja&uact=8&docid=MLtef3hvoSO2iM&tbnid=JV8lvBrs22XAaM:&ved=0CAUQjRw&url=http://www.fashioningtech.com/profiles/blogs/smart-materials-kit&ei=kL9gU8-jGazy7AadnoGwDg&psig=AFQjCNFdOYJxUIB2KRJFT14ru9eF7hmUZQ&ust=1398935782003888
http://www.google.co.uk/url?sa=i&rct=j&q=thermochromic+ink&source=images&cd=&cad=rja&uact=8&docid=4rgBV24SP9-zIM&tbnid=Im9ep8_kS8z54M:&ved=0CAUQjRw&url=http://plasticprintingny.com/thermochromic-ink-printing&ei=hMBgU7bhA7Kv7AaVrYGwDg&psig=AFQjCNHFW2mTFn_eAxNH1Zyb94MCJ1O4Gg&ust=1398936007454476
http://www.google.co.uk/url?sa=i&rct=j&q=thermochromic+ink&source=images&cd=&cad=rja&uact=8&docid=4rgBV24SP9-zIM&tbnid=Im9ep8_kS8z54M:&ved=0CAUQjRw&url=http://plasticprintingny.com/thermochromic-ink-printing&ei=hMBgU7bhA7Kv7AaVrYGwDg&psig=AFQjCNHFW2mTFn_eAxNH1Zyb94MCJ1O4Gg&ust=1398936007454476
http://www.google.co.uk/url?sa=i&rct=j&q=smart+grease+lubrication&source=images&cd=&cad=rja&uact=8&docid=CoFzYsm4wjZzbM&tbnid=s-CKwbGw-HRx5M:&ved=0CAUQjRw&url=https://www.dowcorning.com/content/auto/automaterial/specialty-lubricants.aspx&ei=18BgU9qBA-X07AbqsIHYCQ&psig=AFQjCNHxhKzwy0sA3qZ2_oUC3NN0AhkqqA&ust=1398936144272434
http://www.google.co.uk/url?sa=i&rct=j&q=smart+grease+lubrication&source=images&cd=&cad=rja&uact=8&docid=CoFzYsm4wjZzbM&tbnid=s-CKwbGw-HRx5M:&ved=0CAUQjRw&url=https://www.dowcorning.com/content/auto/automaterial/specialty-lubricants.aspx&ei=18BgU9qBA-X07AbqsIHYCQ&psig=AFQjCNHxhKzwy0sA3qZ2_oUC3NN0AhkqqA&ust=1398936144272434
http://www.google.co.uk/url?sa=i&rct=j&q=kevlar&source=images&cd=&cad=rja&uact=8&docid=pxs5Co6ihyCWkM&tbnid=35YGMjWQQG6tWM:&ved=0CAUQjRw&url=http://www.bigsoccer.com/community/threads/adidas-thread-12-post-info-pics-questions-here.1981738/page-43&ei=FMJgU6vDN4nb7AaEzICwAg&psig=AFQjCNFFD5Z3-wk2q8xN4wHGoBqlOagO8w&ust=1398936462715966
http://www.google.co.uk/url?sa=i&rct=j&q=kevlar&source=images&cd=&cad=rja&uact=8&docid=pxs5Co6ihyCWkM&tbnid=35YGMjWQQG6tWM:&ved=0CAUQjRw&url=http://www.bigsoccer.com/community/threads/adidas-thread-12-post-info-pics-questions-here.1981738/page-43&ei=FMJgU6vDN4nb7AaEzICwAg&psig=AFQjCNFFD5Z3-wk2q8xN4wHGoBqlOagO8w&ust=1398936462715966
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Injection Moulding:

Blow Moulding:

Rotational Moulding:

Extrusion Forming:
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Gears:

Gears are linkages for transferring motion. Gear wheels 

have teeth that mesh with the teeth of the other gears.

Gearsare used as force multipliers or reducers. For 

example, gears reduce the applied force needed to drive 

a car uphill. The small pinion moves the big pinion (with 

twice as many teeth). So it rotates at half the speed (but 

with more force).

A rack and pinion linkage is used in cars to convert the 

rotary motion of the steering wheel into the lateral 

movement of the wheels.

A worm and worm wheel changes motion through 9-

deg. The worm is usually the driver. This creates a large 

reduction in speed and high torque, for example hand-

held food mixers.

Chains & Sprockets:

A bicycle uses a chain and sprocket to connect the 

pedals to the back wheel. As the pedal is pushed the 

chain links with the sprocket and turns the wheel. 

Different sized sprockets make it possible to pedal 

comfortably uphill. 

A chain has a direct drive. It doesnôt stretch or slip, but it 

is difficult to change and has to be lubricated with oil.

Pulleys:

A pulley is a grooved wheel with a belt running in the 

groove. A twist in the belt makes the second pulley turn in 

the opposite direction.

A belt stretches, allowing it to absorb shock and be 

changed easily. But a belt can also slip. They are used to

ÅControl how fast something turns, e.g. Cd

players and washing machines

ÅMakes lifting easier, e.g. cranes
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General Mechanical Movement:

A mechanism creates movement within a product. 

A designer may need to apply a mechanism to any

product, whether itôs a moving toy or a serious piece

of engineering.

Looking at existing products you can establish the

needed mechanism by selecting one of these four

Types of movement:-

ÅRotating or rotary (turning in a circle). 

ÅLinear(moving straight in one direction).

ÅReciprocating(moving backwards and forwards).

ÅOscillating(swinging in alternate directions).

Lever Basic Principles:

All Machines will almost always certainly have at least 

one leaver. A lever is a simple device, consisting of a

Rigid bar which pivots about a fixed point (the fulcrum).

ÅA óLoadô is applied at one end of a órigid barô.

ÅThe bar is placed centrally on top of the fulcrum.

Å At the other end of the bar a force is applied (the effort).

ÅThis results in a single óleverô momentum about the fulcrum.

A pair of scissors is a great example of a lever system.

ÅThe effort is applied by the hand at one end.

ÅThe load is the resistance against the cutting edge.

ÅThe fulcrum is the screw that holds the two halves

together and allows for movement.

Here are the three ways the effort, load and fulcrum are

used as levers.

E F L E FL EF L
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Basic Electrics

Switch

Battery Snap

Resistor

Light Emitting Diode
(L.E.D)

Bulb

Motor

For the LED to light up there must be a
continuous loop (not broken) this is what  the 
switch does. The battery snap is what attaches the 
negative and positive feeds of the battery. Before 
the power is delivered to the L.E.D it must be 
reduced to the correct amount of current to 
ensure it doesn't overload and make the L.E.D 

explode, this is what the resistor does. Finally when the correct amount current 
runs through the L.E.D and the circuit is complete it will light up. Within the 
circuit you could replace the L.E.D with a bulb or motor and the different 
components would be powered in the same way.  

Basic Electronic Circuit

http://www.google.co.uk/url?sa=i&rct=j&q=motor+symbol&source=images&cd=&cad=rja&uact=8&docid=-3fAn10US3MsjM&tbnid=zkhLv2J1dh-QnM:&ved=0CAUQjRw&url=https://nationalvetcontent.edu.au/alfresco/d/d/workspace/SpacesStore/25c06abd-6e95-4f86-a163-133069d01208/12_04/toolbox1204/units/03unit/02topic/text_alternative/ta_ch01.htm&ei=gkpeU4eMO4Gw7Qb744BI&psig=AFQjCNEZDT9kQFHnj2MSKoE8lAo4YXZl4w&ust=1398774780082197
http://www.google.co.uk/url?sa=i&rct=j&q=motor+symbol&source=images&cd=&cad=rja&uact=8&docid=-3fAn10US3MsjM&tbnid=zkhLv2J1dh-QnM:&ved=0CAUQjRw&url=https://nationalvetcontent.edu.au/alfresco/d/d/workspace/SpacesStore/25c06abd-6e95-4f86-a163-133069d01208/12_04/toolbox1204/units/03unit/02topic/text_alternative/ta_ch01.htm&ei=gkpeU4eMO4Gw7Qb744BI&psig=AFQjCNEZDT9kQFHnj2MSKoE8lAo4YXZl4w&ust=1398774780082197
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Question 6 is about making.
You are advised to spend about 20 minutes on this question.
6 Two designs for a note pad holder are shown below.
Both of them could be made in a school workshop.
Choose one of the note pad holders.
/ƘƻǎŜƴ ƴƻǘŜ ǇŀŘ ƘƻƭŘŜǊΥ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ
6 (a) Name one suitable specific material you could use to make 
your chosen note
pad holder.
Give one reason for your choice.
aŀǘŜǊƛŀƭΥΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ
(2 marks)
wŜŀǎƻƴΥΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ
ΧΧΧΧΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ
(1 mark)

Note pad holder A 
Note pad holder B
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