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Control Systems

A control system consist of the following diagram;

When describing a control system you may need 
to be able to give examples of what an INPUT and 
an OUTPUT is;

Forces

You may have to 
look at a product 
and determine 
which forces are 
being applied to 
parts of it.
Think of the 
different forces 
that may be 
applied. 

METALS Metals - Key Knowledge

Ferrous – Contain Iron, magnetic 

can corrode. Needs a protective 

coating.

Non Ferrous – Does not contain 

iron, non-corrosive, Needs no 

coating.

Alloys – Mix of two or metals to 

enhance the properties.

Protective Coatings for Metal?

Which of these is a 
Ferrous Metal?

Metals Y/N

Mild Steel

Copper

Brass

Low Carbon Steel

Control Systems

What is 

planned 

Obsolescence? Y

N

N

Y



CAM – A process using 
computers to 

manufacture products –
E.g. Miller, Router, Laser 

cutter.

Flexible manufacturing!
The ability to quickly 

change and alter 
machine set ups to 

manufacture products.

Integrated 
manufacture –

where the process is 
fully automated 
carrying out the 

different processes.

JIT
Reliant on external 

suppliers, Reduces Stock, 
items arrive to be added 
to the production line.

What is JIT?
What is 

Integrated 

Manufacturing?

What is 

Flexible 

Manufacturing?

What is CAM?
TIMBER

Timbers- Key Knowledge

Softwoods – Evergreen Trees, Coniferous Fast 

Growing Grow straight

Hardwoods – Deciduous trees, Lose leaves in 

autumn, Haphazard growing

Manufactured Boards – Can be made to any size, 

strong, need a finish to make them more 

attractive.

Protective coatings for timber?



Piezoelectric

Photo-chromic

Polymorph

Hydro-chromic

SMA – Shape 
memory Alloy

Thermo-chromic

Can you identify the SMART 
materials and give an example 

of their uses?

What is 
the 

definition 
of a 

SMART 

material?



SMART Materials

Smart Material’ = A material that responds to a stimulus in
its surroundings e.g. heat or light, and then returns to its
original state when the stimulus is removed.

Write in your own words a definition of SMART 

Materials.

Link the Smart Materials to the images.



POLYMERS

Polymers - Key Knowledge

Thermoforming – Has loose linked 

polymer chains. Has a memory will 

return to its original shape. Can be 

recycled.

Thermosetting plastic – Has cross 

linked polymers – cannot return to its 

original shape when re-heated.

Protective coatings?

FABRICS

Fabrics - Key Knowledge

Fibres are twisted and spun together to make 

yarns.

Fabrics are made by one of 3 processes;

1. Weaving

2. Knitting

3. Bonding or Felting

Blended fibres are where two materials can be 

combined together to enhance the properties of 

the fabric.

E.g. Cotton and Polyester can be combined to form 

Polycotton.

This makes the cotton, stronger and more hard 

wearing, less absorbent, softer and more 

comfortable.

Protective coatings for fabric?

PAPER & BOARD

Paper and Board - Key Knowledge

What are the properties of 

These boards?

Thermal Properties
Absorbency for dyeing

Soft to handle
Good drape

Can be washed and ironed.

What are the properties of 
Natural Fibres?

Can hold their colour

Long lasting more durable

Cost effective

Hold their shape for longer 
periods.

What are the properties of 
Synthetic Fibres?



Timber
Can be purchased in the following stock 

forms;

Sheet
Planks

Mouldings (Dowel)

Metals
Can be purchased in the following 

stock forms;

Polymers
Can be purchased in the following 

stock forms;

Fabrics
Can be purchased in the following 

stock forms;

Rolls – purchased per metre
Sheets

What are Stock Forms?

The shape in which the materials can 
be readily bought from a range of 

wholesalers.

It is more cost 
effective for the 
manufacturer to 
make products 

using existing stock 
sizes.

What is a Stock Form?

Why do we need Stock Forms?

List 3 Stock forms from a chosen material.



Timber MANUFACTURING STOCK MATERIALS

Trees are chopped down

Timber is Seasoned –

Dried out (air or kiln)

Cut into manageable 

lengths

De-Barking

Chips can be used for 

Manufactured Boards

Cut to stock sizes.

Moulded if required

Can you put the 
sequence in the correct 

order.

Trees are chopped down

Cut into manageable 

lengths

De-Barking

Cut to stock sizes.

Chips can be used for 

Manufactured Boards

Timber is Seasoned –

Dried out (air or kiln)

Moulded if required

Explain how Timbers are converted from 
Trees into a plank of wood or MDF.



Metal MANUFACTURING STOCK MATERIALS

Ore is mined from the 

ground

The molten metal is 

poured into continuous 

casts

Finishes cab be added

The metal is cut to stock 

size lengths

Additional compounds can 

be added to create 

alloys.

The ore is melted in a 

Blast Furnace

Can you put 
the sequence 
in the correct 

order.

Steel Manufacture

Some is rolled and 

reduced to sheet

The metal is cooled

Ore is mined from the 

ground

The ore is melted in a 

Blast Furnace

Additional compounds can 

be added to create 

alloys.

The molten metal is 

poured into continuous 

casts

Some is rolled and 

reduced to sheet

The metal is cut to stock 

size lengths

The metal is cooled

Finishes cab be added

Explain how Aluminium are converted from 
Bauxite ore into a sheet of aluminium.



Polymers MANUFACTURING STOCK MATERIALS

Oil is drilled from the 

ground

Oil is heated in a Refinery

The oil is then plasticised 

into the relevant polymer 

or synthetic fibre

The oil is then processed 

by adding other chemicals

At a set temperature the 

oil is tapped off into a 

petrochemical plant

And can be extruded into 

a range of shapes such as 

acrylic rods and 

mouldings.

The polymer can be cast 

into sheets

The plastic is cooled

Can you put 
the sequence 
in the correct 

order.

Explain the process of injection moulding.



Fabrics
Fibres cleaned, bleached and dyed.
Yarns are made from twisted Fibres.

MANUFACTURING STOCK MATERIALS

Weaving
Non-Woven

Knitting

Describe how fibres into a piece of fabric.



Glass reinforced plastics
Fibre glass

Reinforced concrete

Plywood

STRENGTHENING MATERIALS



Press Forming

CNC Routing



Draw lines to match the 
descriptions to the 6 R’s. What is Ergonomics? What is Anthropometrics?

A product that has been designed to fit or 
interact with the human body comfortably.

The physical dimensions of the body that is 
used to design and make the product.

The average

The 95th Percentile

2.5% 
Below 

Average
Sizes

2.5% 
Above 

Average
Sizes

AESTHETICS

COST

CLIENT

ENVIRONMENT

SAFETY

SIZE

FUNCTION

MATERIALS/MANUFACTURE

A

C

C

E

S

S

F

M


