
SPRING TERM

• Group Design & Make –

Mechanical Toys

• Smart and Modern 

Materials



• Types of motion

• Mechanical Devices

• Levers

• Pulleys

• Gears

• Cams

• Energy Generation

• Energy Sources

• Renewable

• Non Renewable

• Timber – Trees to Timber

• Timber Life Cycle

• Material Properties

• Metals – Categories

• Metal – Specif ic materials 

(properties & uses)

• Smart Materials – Stimuli

• Smart/Modern Materials –

Specif ic materials 

(properties & uses)

Ren

YEAR 10 - SPRING REVISION TOPICS



KEY QUESTIONS

1. WHAT ARE THE DIFFERENT TYPES OF 

MOTION?

2. WHAT ARE SOME COMMON EXAMPLES WHERE 

YOU CAN SEE THE DIFFERENT TYPES OF 

MOTION?

YEAR 10 – SPRING TYPE OF MOTION
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KEY QUESTIONS

1. WHAT ARE THE DIFFERENT CLASSES OF 

LEVER?

2. WHAT ARE SOME COMMON APPLICATIONS 

FOR EACH CLASS OF LEVER?

3. HOW DO YOU CALCULATE THE MECHANICAL 

ADVANTAGE OF A LEVER?

YEAR 10 – SPRING MECHANICAL DEVICES - LEVERS
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KEY QUESTIONS

1. WHAT ARE THE DIFFERENT CONFIGURATIONS 

OF PULLEYS

2. WHAT ARE SOME COMMON APPLICATIONS OF 

PULLEYS?

3. HOW DO YOU CALCULATE THE MECHANICAL 

ADVANTAGE OF A PULLEY?

YEAR 10 – SPRING MECHANICAL DEVICES - PULLEYS
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KEY QUESTIONS

1. WHAT ARE THE DIFFERENT TYPES OF 

GEARS?

2. WHAT ARE SOME COMMON APPLICATIONS OF 

GEARS?

3. WHAT ARE THE DIFFERENT WAYS GEARS CAN 

TRANSFER/TRANSFORM MOTION?

YEAR 10 – SPRING MECHANICAL DEVICES - GEARS
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Velocity ratio =
distance moved by the effort (driver gear

distance moved by load (driven gear)

Velocity ratio =
number of teeth on the driven gear

number of teeth on the driver gear

Bevel Gears

Idler Gears

Spur Gears

Worm Gears Rack and Pinion

Application of Different Types of Gears

Gearboxes, which are devices made up of gears housed within an enclosure or 

housing, are one of the most common applications for gears. These devices 

use a variety of gear types, such as worm gears, bevel gears, helical gears, 

and spur gears, and are designed to perform a specific motion or power 

transmission operation inside the machine system, such as altering the speed 

and torque or changing the direction of the output shaft.

Gearboxes, like most gear systems, have a range of applications, such as 

Conveyors, Agitators, Ball Mills, etc.



KEY QUESTIONS

1. WHAT ARE THE DIFFERENT TYPES OF CAMS?

2. WHAT ARE SOME COMMON APPLICATIONS OF 

CAMS? HOW DO THEY TRANSFORM MOTION?

3. HOW CAN YOU REPRESENT THE “FOLLOWER 

MOTION” OVER TIME?

YEAR 10 – SPRING MECHANICAL DEVICES - CAMS
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Cams are used in a number of 

different applications both in industry. 

and everyday objects, some of the 

most common are:

Door lock mechanisms

Stamping machines

Vehicle transmission

Hammering machines

Sewing machines

Dishwashers

Washing machines

Reciprocating saws

Sequential transmission



KEY QUESTIONS

1. HOW IS ELECTRICITY GENERATED?

YEAR 10 – SPRING ENERGY GENERATION - BASIC
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KEY QUESTIONS

1. WHAT ARE THE DIFFERENT FINITE (NON 

RENEWABLE) SOURCES USED TO GENERATE 

ELECTRICITY?

2. WHAT ARE THE ADVANTAGES OF FINITE 

ENERGY SOURCES?

3. WHAT ARE THE DISADVANTAGES OF FINITE 

ENERGY SOURCES?

YEAR 10 – SPRING ENERGY GENERATION - FINITE
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KEY QUESTIONS

1. WHAT DIFFERENT METHODS ARE THERE FOR 

GENERATING ELECTRICAL ENERGY FROM 

RENEWABLE SOURCES?

2. WHAT ARE THE ADVANTAGES OF RENEWABLE 

ENERGY SOURCES?

3. WHAT ARE THE DISADVANTAGES OF 

RENEWABLE ENERGY SOURCES?

YEAR 10 – SPRING ENERGY GENERATION - RENEWABLES
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KEY QUESTIONS

1. WHAT IS THE PROCESS USED TO TRANSFORM 

TREES INTO A RAW MATERIAL FOR 

MANUFACTURING?

YEAR 10 – SPRING TIMBER – MATERIAL PRODUCTION
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KEY QUESTIONS

1. WHAT ARE THE ETHICAL AND SOCIAL 

CONSIDERATIONS OF USING TIMBER?

2. WHAT ARE THE ENVIRONMENTAL IMPACTS OF 

USING TIMBER?

YEAR 10 – SPRING TIMBER – MATERIAL PRODUCTION
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Social and ecological issues

When considering the ecological and social implications of 

using timber, the term ‘deforestation’ is often used. 

Deforestation is when a clearing is made by chopping 

down trees. This can often bring jobs and money into a 

local area but can also push out communities and wildlife. 

Without responsible management of deforestation, 

accompanying environmental issues can occur, such as:

•soil erosion that can lead to landslides

•an increase in global warming

If more trees are planted than are cut, it is possible to 

minimise the environmental impact. Hardwood trees take a 

long time to grow in comparison to softwood trees so are 

more commonly planted in managed forests.

Supply and demand can cause issues for forest 

management. If the customer demands more timber due 

to an increase in purchasing, a forest management 

organisation could struggle as trees will take time to 

mature.



KEY QUESTIONS

1. WHAT IS THE LIFE CYCLE OF TIMBER?

2. WHAT ARE THE FOUR OUTPUTS FROM THE 

TIMBER LIFE CYCLE?

YEAR 10 – SPRING TIMBER – MATERIAL LIFE CYCLE
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Fuelwood

Saw logs & 

veneer logs

Industrial roundwood

Pulpwood

Biomass Panels Pulp Sawn wood

Recovered 

paper/ wood

Secondary processing 

& manufacture 

Primary processing

How timber is used



KEY QUESTIONS

1. WHAT ARE THE MOST COMMON ADJECTIVES 

USED TO DESCRIBE MATERIAL PROPERTIES?

2. WHAT IS THE DIFFERENCE BETWEEN 

PHYSICAL AND WORKING PROPERTIES OF 

MATERIALS?

YEAR 10 – SPRING DESCRIBING MATERIALS
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KEY QUESTIONS

1. WHAT ARE THE THREE COMMON CATEGORIES 

OF METAL BASED MATERIALS?

2. WHAT ARE THE PRIMARY DIFFERENCES 

BETWEEN THE THREE MAIN CATEGORIES?

3. WHAT ARE SOME COMMON STOCK FORMS 

FOR METAL BASED MATERIALS?

YEAR 10 – SPRING METAL - CATEGORIES
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Metals

Alloys

Aluminium 
Alloys

Solder

Ferrous

Mild Steel Tool Steel

Stainless 
Steel

Cast Iron

Non 
Ferrous

Aluminium Brass

Copper Lead



KEY QUESTIONS

1. WHAT ARE THE NAMES OF SOME COMMON 

FERROUS METALS?

2. WHAT ARE SOME COMMON USES FOR THESE 

METALS?

YEAR 10 – SPRING METAL - FERROUS



FERROUS METALS CONTAIN IRON AND 

ARE MAGNETIC .  THEY ARE PRONE TO RUST .

YEAR 10 – SPRING METAL - FERROUS

Ferrous metal Physical properties Working properties

Low-carbon steel (mild steel)
An alloy that is grey and 

smooth, rusts if not protected

Ductile and tough, easy to 

form, braze and weld, 

versatile, useful for 

construction, nuts, bolts, bike 

frames

Cast iron Dull grey, rusts easily

Brittle if thin, can be cast in a 

mould, used for manhole 

covers, pans and gates

High-carbon steel (tool steel)
An alloy that is grey, smooth 

and does not rust easily

Hard-wearing, harder than 

low-carbon steel so less 

ductile but good for making 

tools, sharpens well



KEY QUESTIONS

1. WHAT ARE THE NAMES OF SOME COMMON 

NON FERROUS METALS?

2. WHAT ARE SOME COMMON USES FOR THESE 

METALS?

YEAR 10 – SPRING METAL – NON FERROUS



NON-FERROUS METALS DO NOT CONTAIN IRON AND 

ARE NOT MAGNETIC .  THEY DO NOT RUST.

YEAR 10 – SPRING METAL – NON FERROUS

Non-ferrous metal Physical properties Working properties

Aluminium Light grey with a matt finish

Lightweight but strong and 

ductile, used for drink cans, 

kitchen utensils and some parts 

in transport

Copper
Rose coloured, polishes well but can 

oxidise to a green colour (Verdigris)

Good electrical conductor, can 

be polished, welds easily, used 

for plumbing parts and 

electrical cable

Tin Silver coloured
Soft and malleable, easy to form, 

used to make food cans

Zinc Silvery blue with a matt finish

Brittle with average malleability 

and conductivity, often used to 

galvanise steel



KEY QUESTIONS

1. WHAT ARE THE NAMES OF SOME COMMON 

METAL ALLOYS?

2. WHAT ARE SOME COMMON USES FOR THESE 

METALS?

YEAR 10 – SPRING METAL – ALLOYS



ALLOYS ARE MIXTURES OF METAL WITH AN ELEMENT TO 

IMPROVE ITS PROPERTIES OR AESTHETIC .  FOR EXAMPLE 

BRASS IS A MIXTURE OF COPPER AND ZINC. ALLOYS CAN 

ALSO BE CLASSIFIED AS FERROUS OR NON-FERROUS.

YEAR 10 – SPRING METAL – ALLOYS

Alloy Physical properties Working properties

Brass

Non-ferrous metal that is 

gold coloured and darkens 

when oxidised with age

An alloy of copper and zinc, can be cast 

and machined, used for musical instruments 

and ornamental hardware

Stainless steel
Ferrous metal that is silver 

when polished, resists rust

An alloy of chromium, nickel and 

manganese, hard and smooth, used for 

cutlery and sinks

High-speed steel
Ferrous metal is dark grey 

when used for tool bits

Can be alloyed with a variety of materials 

for different properties, can withstand high 

temperatures, used for drill bits and saw 

blades



KEY QUESTIONS

1. WHAT ARE THE COMMON STIMULI THAT 

CAUSE SMART MATERIALS TO REACT AND 

CHANGE?

2. WHAT IS THE BEST WAY TO DESCRIBE THE 

CHANGE IN A SMART MATERIAL?

YEAR 10 – SPRING SMART MATERIALS – STIMULI



WHAT ARE SMART MATERIALS?

Smart  mater ia ls  are mater ia ls  that  are manipulated to respond in  a 

control lable and reversible way,  modifying some of  their  

propert ies as a resul t  of  external  st imul i such as cer ta in  mechanica l  

st ress or  a  cer ta in  temperature,  among others .  Because of  the i r  

respons iveness,  smar t  mater ia ls  are a lso known as respons ive 

mater ia ls . These are usual ly t rans la ted as "ac t ive"  mater ia ls  a l though 

i t  would be more accurate to  say " react ive"  mater ia ls .

YEAR 10 – SPRING SMART MATERIALS – STIMULI



KEY QUESTIONS

1. WHAT STIMULI PROMPT THE MATERIALS TO 

CHANGE?

2. WHAT CHANGES OCCUR?

3. HOW ARE THESE MATERIALS USED?

YEAR 10 – SPRING SMA AND NITINOL
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Shape-memory alloys (SMA) are 

metal alloys that can remember their shape 

when heated. These alloys have been utilised 

on spectacle frames that spring back to shape 

if they are squashed.

Nickel titanium (nitinol) is a type of SMA, and 

it contracts when heated, whereas most metals 

expand. When braces are made from nitinol, 

they heat up in the mouth and ‘pull’ on the 

teeth, so they move with the nitinol.

Setting SMA into the desired shape

Step 1: Fix SMA into the shape you 

want – use metal mechanical fixings

Step 2: Heat it up to 400 degrees for 8-

10min

Step 3: Quench in cold water 



KEY QUESTIONS

1. WHAT ARE THE PROPERTIES OF EACH 

MATERIAL?

2. WHAT ARE THE COMMON APPLICATIONS FOR 

EACH MATERIAL?

YEAR 10 – SPRING TECHNICAL TEXTILES
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KEY QUESTIONS

1. WHAT ARE THE PROPERTIES OF EACH 

MATERIAL?

2. WHAT ARE THE COMMON APPLICATIONS FOR 

EACH MATERIAL?

YEAR 10 – SPRING COMPOSITES AND HIGH PERFORMANCE
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TitaniumGraphene
Metal FoamHydrophobic

Composites


