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How far have you got?
Resistant Materials To have an understanding of cams and followers Started to meet
and the different types of motion. Partially met
Understand how to implement learnt skills and Fully met

technigues in order to make a working automata




Date:

Lesson 1 — Timber

L.O: To understand the different categories of timber and their general properties

Recall hook

Hardwood
Softwood

Manmadeboard

Oak

Mahogany
Pine

Spruce

Plywood
MDF
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Sizzler: What do all of these words relate to¢ Can you put them into

categories?
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| Arl |

The 3 Categories of Timber

Sizzler: Do you know the names of any other types of tfimber2 Do you
know which categories they go intfo? Do you recognise any similarities in
their properties/characteristicse
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AFL |

TASK — Using a ruler and a pencil, draw a line to connect the picture of the timber to

the category you think it goes into.

Softwood

Hardwood
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I Independent Practice I

FCW
TASK - Fill in the missing boxes using the knowledge you have Effort grade:
gained for the lesson.
Category of | Examples of Typical properties
timber wood in that
category
Typical uses
Hardwood
Softwood
Manmade
board

T — Can you name two different tools or machines that you could use to cut timber?
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I Independent Practice I

TASK — Try the GCSE exam question below on our own.

a1.

Study the product shown below.
Mame one suitable, specific material which has been used to make this outdoor chair.
Give one reason for your chaoics.

Give the original source of the material.

Material

i2i

Reason

i1)

Criginal source of the material

i1)
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AFL |

TASK = Fill in the blank boxes with the correct category of plastic

 Easy torecycle
* Non-recyclable
» Easy fo form info

different shapes through * Rigid and resist heat & fire
heating.
* They undergo a chemical
« Soff when they are hot change when heated so
and hard when cold they cannot be reshaped

after cooling down.
« Can be ground down,
melted and reused.

TASK — Name two specific types of plastic for each category

Examples Examples
Helmets, Baths, Signs, Baskets, Plug Sockets, Cupboard
Folqing Chairs  Water pipes, Handles, Snooker Balls,
Drink bottles, vinyl records Electrical sockets, Kayaks

Sizzler — List as many different types of plastic as you can think of
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AFL |

TASK — Highlight all the words in the tables below which relate to the properties of

different plastics

Thermufu;nﬁhg Plastics are Recjrﬂab.!g'al_qq Bendy |

I _I Thermoforming plastics don't resist heat well — they're easily formed into
different shapes by heating. melling and remoulding.
2} This means they're easy to recycle — they're ground down, melted and m-uggd

Thermoforming plastic

Properties and Uses
Hard, sfiff and shiny. Resists weather well. Can be used o make

P -
v Al motoroyche helmet visors, batha, signs, ste. Quite brittle (not fough).
I.ji' - High-density BHiff and gtrong but lightweight. Used for things like washing-up
. polyethylens (HOPE) bowls, baskets, folding chairs and gas and water pipes.
i Polyethylane PET Is & polyester that is light, strong and tough. Used to make
teraphthalafe (PET) gea-through drink boftles and fibres for clothes,
wlER High impact polystyrene Rigid and feirly cheap. Used for veouum forming and fabricating
L ¥ (HIPG) boxes ke CD cases or smoke detector cagings.

s Polyvinyl chioride (PVC)

Quite brite, chesp and dursble. Used for blister packe, window
frames, vinyl records &nd some clothing.

e Palypropidena (PP)

Quite tough and flexible. Can be made in o wide variety of bright
colours. Used for plastic chairs — His fledbility makes it comfortable.

| Thermosetting Plastics are Non-Recyclable and Rigid |

1) Thermosetting plastios resist heat and fire (so they're used for electrical fittings and pan handles).
2) Thermosetting plastics (unlike thermoforming plastics) undergo a chemical change when
heated and moulded to make a product — they permanently become hard and rigid.

3) This means they're non-recyclable — they can't be melted and reshaped again.

Thermosetting Plastic

Higid, durable, sorrosion-resietant and 8 good slecirioal insulator.
Epoxy Recin (ER) Uged for circuit bosrde and wind furbine rotor blades. A

Properties and Uses

FRLL @ |.l|||-

) | Hard, brittle and a good slectrical insulator.
| Urea-Farmaldshyda (UF) | 1004 for things like phug sockets and cupboard handles.

Slake Sure
pau keow Fhe
h FFI"l’Plh:.' bzd_w?‘h,'

Wilthpry

L | Melamine-Formaldehyde | Strong and seratch-resistant. thermaforming =
(MF) Used to laminate chipboard and for plates and bowls. and thermasetting
= = plasties, and can =
Hard and heat-resistant, #'s very easily moulded P
Phenol-Formaideh Here end heal : eesill.m ' shve ramples of
? fpnl:f; yde into bottle caps, snooker balls, ete. Also mixed with = S t:::hplm N =
other materiale to form a composite (see p.33). EUREY e Tk

& Hard, stiff, cheap and a good electrical insulstor. Added to glass
Polyester Resin (PR) | fibres to form glass-reinforced plastic (see p.38), e.g. for kaysks.
Waterproof, so used in shower stalls and garden furnifure.

Sizzler — Which types of plastic do you think would be suitable to make a plate or bowl? Why?
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Lesson 2 — Motion Date:

L.O: To understand the different types of motion.

Recallhook |

1. What are the 3 categories of fimber?

2. Name two Hardwoods.

3. Which category of timber would you normally describe as being dense?

4. Name the two categories of plastic.

5. Which type of plastic is better for the environment? Why?

6. Which category of timber would Plywood go into2

7. Which types of products would you use thermosetting plastic to make?

8. Which type of wood would be most suitable to use for outdoor furniture. Why?
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Guided Practice I

The 4 types of motion — Information sheet

LINEAR MOTION

* Linear motion is motfion in a
straight line.

* It is the most basic of all the

forms of motion

* Linear motion is most commonly

seen as the output of a

mechanism.

A train
travelling
along a
track

OSCILLATING 5y
MOTION

» Oscillating motion is motion
backwards and forwards in
a circular arc around a
fulcrum or pivot point. E.g.
playground swings and
clock pendulumes.

A good example is a metronome
or a grandfather clock.

RECIPROCATING l I
MOTION h

* Reciprocating motion is linear
motion backwards and forwards in
a straight line. Sewing machines
make use of this type of motion.

Hegner/Fret
saws cut by
using
reciprocating
motion.

ROTARY MOTION ‘ ’

Motion in a circle is called rotary
motion. The number of complete
revolutions made per minute (rom),
is called rotary velocity.

i

~




I Independent Practice I

| row

that type of motion in the box underneath

TASK — Draw an example of each type of motion and then explain Effort grade:

Linear

Reciprocating

Oscillating

Rotary

T — Which type of motion is happening when a child swing on a swing in the playground??
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Exposition I

Design Brief

To design a moving toy for a 4 — 6 year old using appropriate
materials and mechanisms.

Cams & Followers

TASK — Label the diagram of different cams below

W H

Sizzler — Underneath each cam, write a sentence to describe what it does
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Lesson 3 — Specification & Cardboard Automata Date:

L.O: To understand what a specification is and how to use craft knives, safety rules and glue guns safely
and correctly.

Recall hook I

1. Which type of motion moves back and forth in a straight line?2

2. What are the 3 categories of timbere

3. Name two Hardwoods.

4. Which type of motion moves back and forth in an arc shape from a pivot

point/fulcrum?

5. Which category of timber would you normally describe as being dense?

6. Name the two categories of plastic.

7. Which type of plastic is better for the environment? Why?

8. Which category of timber would Plywood go into?2

9. Which types of products would you use thermosetting plastic to make?

10. Name the 4 types of motion.
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Lesson 3 — Specification & Cardboard Automata Date:

L.O: To understand what a specification is and how to use craft knives, safety rules and glue guns safely
and correctly.

I Guided practice I

TASK — Complete your own specification for your moving toy project. Use the categories on the left to
help you. Make sure you give a ‘justification’.

For each heading, write one sentence starting with ‘My product must...” which states
what your product will do or include. One example has been done for you.

Target market My product must be designed to
engage and entertain a 4-6 year old.

Materials My product must...

Manufacturing processes

Aesthetic appearance (colour, shape, texture)

Cost

Health & Safety

Sizzler — Can you think of any other specification points which don’t use the categories
given in the table? Try to write some more.
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Lesson 4 — Cardboard Automata part 2 Date:

L.O: To understand how to use craft knives, safety rules and glue guns safely and correctly.

Recall hook I

1.

Name the 3 categories of timber

. Name a property of Oak

. What category of plastic would be used to make a rulere

. Which category of plastic would be used to make an Xbox?

. What types of motion are happening when a frain runs down a track?

. What type of motion is happening when someone jumps on a pogo stick?

. What category of timber is pine?

. What is a typical use of MDF

. Why is softwood not particularly good for outdoor furniture?

10. What could you do to softwood to protect it from the weather?
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Lesson 5 — Cardboard Automata part 3 Date:

L.O: To understand how to use craft knives, safety rules and glue guns safely and correctly.

Recall hook I

1. Which category of plastic is more environmentally friendly? Whye

2. Which category of plastic would you use to make a mop buckete

Whye

3. Which category of plastic would you use in a vacuum formere Why?¢
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Lesson 6 — Design Ideas Date:

L.O: To understand how to create original and functional design ideas

Recall hook I

1. Can you name all 4 types of motion?

2. Can you explain which type/types of motion your automata is usinge

3. Can you explain how your automata converts one type of motion into

another?

Page 19



I Guided Practice I

Design Brief

To design a moving toy for a 4 — 6 year old using appropriate
materials and mechanisms.

Task — Sketch at least 6 ideas of different subjects that you could have on
your moving toy. Think about how they will move and who your target

market is.
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Lesson 7 — Making starts Date:

L.O: To understand how to using ‘nesting’ to draw out designs onto timber

Recall hook I

1. What equipment do we use to secure our work?

2. Do you angle your job or your saw?¢ Explain why

3. What are the risks of placing your work too high in your vicee

4. Name the three categories of timber.

5. What equipment do you use to smooth the edge of your work?

6. Name the two categories of plastic.

7. Which category of fimber does Oak go into?

8. Which type of motion is present when a child plays on a swinge

10. Name the 4 types of motion.

11. Name two different types of CAM.
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Lesson 8 — Cutting, filing and sanding Date:

L.O: To understand how to use a coping saw and Hegner saw safely and correctly

Recall hook I

1. Which adhesive did you use to glue the frame togethere

2. Which type of timber did you use last week to start cutting out the

‘subject’?

3. What is the purpose of using a vice?

4. Do you angle your job or your saw?¢ Explain why

5. What are the risks of placing your work too high in your vice?e

6. What are two properties of Pine?

7. What equipment do you use to smooth the edge of your work?e

8. Do you think types of ‘resin’ are thermoplastic or thermosetting plastic?

9. Which type of motion is present when someone jumps on a pogo stick?

10. Name two different types of CAM.
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Lesson 9 — Cutting, filing and sanding Date:

L.O: To understand how to use a steel rule and try square accurately

Recallhook |

TASK — Look at the example of nesting below and then show an example of how the
next shapes could use nesting to save material.

C

00[ |00

00} {LI00
00} |00

Q0000
Q0000
Q0000
00000
00000

Sizzler — Explain why a manufacturing company might want to use ‘nesting’
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Lesson 10 — Pillar Drill

Date:

L.O: To understand how to use a pillar drill safely and correctly

Recallhook | 6.
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Lesson 11 — Tenon Saw Date:

L.O: To understand how to a Tenon saw and bench hook safely and correctly

Recallhook |

TASK — State 5 potential hazards when using the pillar drill
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Lesson 12 — Purpose of the slide Date:

L.O: To understand how why we need to use a slide and how to fix it in place

Recall hook I

1. Why do we use a pillar drill instead of a hand drill?

2. Which tools and machines would you use to shape your work?

3. Why do coping saw and Hegner saws have a thin blade?

4. Why do we use a Try Square?

5. Which category of timber does Plywood go into?

6. What does the ‘Slide’ do in an Automata?

7. Name 3 types of cam

8. Why is it important to measure the holes for your follow and cam shaft?

9. What category of timber does Pine go into?

10. Can you name 3 types of saw?
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Lesson 13 — Cams and followers Date:

L.O: To understand how to line up your cams and followers correctly to ensure a working toy

Recallhook |

Spot the difference!

1. Write down all of the differences between the two saws.

2. Explain the steps involved in using a coping saw

3. Explain the steps involved in using a tenon saw
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Lesson 14 — Completing the construction Date:

L.O: To understand how to successfully fix all of the parts of your automata together

Recall hook I

1. Which piece of equipment would you use to drill a 90 degree hole into

your wood? Explain how you use this.

2. Which piece of equipment do you find easiest to use¢ Why?¢

3. Which stage have you found the most difficulte Whye
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Lesson 15 - Finishing/Painting Date:

L.O: To understand how to apply a painted finish to timber

Recall hook I

1. Which two pieces of equipment have you used to drill holes?

2. Which 3 types of timber have people used in this project?

3. Which category of timber does your ‘Frame’ go into?

4. Name the three categories of timber.

5. What equipment do you use to smooth the edge of your work?

6. Name the two categories of plastic.

7. Which category of fimber does Oak go into?

8. Which type of motion is present when a pendulum swings?

9. Name the 4 types of motion.

10. Name two different types of CAM.
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I Independent Practice I

| rcw |

Effort grade:

T—-Why is it important to add a finish to timber, especially if it’s outside? Answer in

green pen
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Lesson 16 — Finishing/Painting 2 Date:

L.O: To understand how to apply a painted finish to timber

Recallhook |

TASK - Put the following stages of painting in order from 1 to 5:

Lightly sand

- Sand surface

- Clean to ensure surface is dust free
- Apply top coat

- Apply primer

Sizzler — Draw out what each of these stages might look like.
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