Churcher’s College Faculty of Technology
3rd Year D&T Lesson Plans

Metalwork Project 2008-09

10 Double Lessons

Lesson 1
Design Ideas
Mug Display
Introduction

If this is their FIRST practical lesson… issue “Safety rules” + go through

Issue sheet “Safety register… pupils sign

Collect book numbers on class sheet and file – possibly next week if they don’t have books with them. (Issue books to new pupils) 
Hand out project sheets for the Mug Display. Read through together and look at examples of scrolling etc. Look at the coursework marking scheme and explain the focus of the project.
Activity

Demonstrate the different forming tools and the spot welder and riveter.

Pupils need to generate 3D sketches of their ideas. You may wish to show them how two pencils, taped together, can produce an interesting “width” effect for the strips. They need to show the outline of the mugs on each design. Perhaps they could use an underlay and trace these through each time?
Prep
approx 30 min

Complete the ideas sheet by adding some rendering and notes to explain good features and aspects for development. Hand in before next lesson.
Lesson 2
Development
Mug Display
Introduction

Hand back marked design sheets. 
Look at range of ideas produced. Explain the reasons for developing before manufacture.
Activity

Development is done by modelling ideas using thin strips of card. Staples or paper clips are used to join, forcing pupils to think about overlapped joints (suitable for spot welding or riveting in metal). When complete (about 4 models each), pupils may construct a final neat model in stiffer card. This will be retained for use in the workshop. It must be the correct size (check against selection of typical mugs for size)
Prep
approx 30 min

Read up about metals [Textbook p.34, 35]; Answer the questions on the prep sheet.
Lesson 3
Graphics
Mug Display
Introduction

Explain how computers can be used to produce 2D “models” of designs i.e. graphical models. Show how a number of mug images can be pasted into a drawing package such as Serif Draw and manipulated into the right arrangement for the pupils’ designs. Show how to use pen tools to add metal elements then look at a few other effects.
Activity

Pupils should experiment with techniques. Some may wish to try other applications, but all must produce at least one completed A4 printout of their chosen design. Explain that it is possible to draw over the printout to produce interesting effects and add notes.
Prep
approx 30 min

Use hand-rendering and notes to enhance the graphics created in class. Mount the sheet so it makes an effective display.

Lesson 4
Practical
Mug Display
Introduction

Look at the models and graphics and highlight any obvious issues to the whole group. Recap the forming and joining machines. Particular attention must go to explaining safe use of the spot welders.
Activity

Pupils issued strips of metal as they show you a suitable model. Encourage efficient use of material; an off-cuts box should be available and rejected twists and scrolls should also be kept in case someone can use them.

In preparation for the homework, show pupils some of the alternative mechanical fixings available for metal.

Prep
approx 30 min

Read up about joining metals [Textbook p.60, 61]; Answer the questions on the prep sheet.
Lesson 5
Practical
Mug Display
Introduction

Recap techniques and expectations, especially safety and economic use of material
Activity

Pupils to continue making their Mug displays. During the session, demonstrate the different finishes (mainly dip coating if small enough and painting using sprays or brushes). Please discourage any “Banksy” impersonators from spraying the walls!
During the lessons demonstrate/show other “welding” techniques – possibly demo brazing and/or soft soldering and look at the electric welding equipment.
Prep
approx 30 min

Read up about soldering [Textbook p.62]; Answer the questions on the prep sheet.

Lesson 6
Practical
Mug Display
Introduction

Recap finishes for the metalwork
Activity

Pupils should complete manufacture and finishing of their mug displays.
Arrange completed work for marking and hand back so pupils can take it home. If possible try and photograph good work for future display. Good examples may be retained for use by other teachers doing this project during the year or for the Open Day display

Prep
approx 30 min

Read up about finishing metals [Textbook p.65]; Answer the questions on the prep sheet.
Lesson 7
CAD/CAM

Room Sign
Introduction

Demonstrate use of Galaad CAM software

Show a plaque being cut.
Activity

Pupils design a 6mm thick MDF sign to be hung on a wall or fixed to a door. All the work can be carried out in Galaad; perhaps a few designs could be saved and the best one taken forward to manufacture? 

Suggestions are to include their name and some simple graphics.
Working area of the design should not exceed 280 x 190 (but the MDF will be cut to A4 size to prevent accidental cutting into the clamps) 

Prep
approx 30 min

Continue with relevant ICT coursework (having e-mailed it home first!)

Lesson 8
CAD/CAM

Room Sign
Introduction

Recap the aims of this short project. Remind them about sensible use of time – not waiting around aimlessly!
Activity

Pupils begin to make their designs on the CNC router. If waiting in a queue for the machine, they can complete any outstanding work for previous projects or continue with the ICT coursework.

Show pupils the CAMM1 plotter in action. Encourage some to consider trying this instead of the router if they seem sensible! (They could use vinyl on painted background board)
Demonstrate sanding the face of the routed wood and painting a finish… including use of roller for the main surface AFTER painting inside any grooves.

Pupils complete the manufacture of their signs.

Clear up! 
Pupils may start prep if waiting around too much.
Prep
approx 30 min

Read up about computer aided manufacture [Textbook p.55] Answer the questions on the prep sheet.
Lesson 9
Drawing

Orthographic
Introduction

Explain the need for accurate working drawings in manufacture. Look at the examples on [Textbook p.22].
Activity

Using a tape measure as an example (tapes may be handed round the class for reference), work through an example of a full sized 3rd angle projection. Pupils should be encouraged to work neatly and precisely. It might be advisable to use square grid paper and adjust the measurements to suit grid. Look at and explain Orthographic spacing (include scale). Pupils should then attempt a drawing of their choice – a real object, perhaps a simple tool or an item of furniture. They could use the tape to measure it!
Prep
approx 30 min

Complete the questions on the orthographic shapes sheet.
Lesson 10
Drawing

completion of work
Introduction

Recap techniques, especially use of CNC Router
Activity

Pupils should complete any unfinished signs and orthographic drawings. Arrange completed work for marking and hand back so pupils can take it home. If possible try and photograph good work for future display. Good examples may be retained for use by other teachers doing this project during the year or for the Open Day display.
Any remaining time may be spent working on ICT coursework projects.
Prep
approx 30 min

Use this prep at your discretion to help bring project to a conclusion.
