mgstechnology2004-2005  PROJECT OVERVIEW: STORAGE PROJECT      

  KS4    YEAR 10   10 WEEKS

	CONTEXT/PROJECT OUTLINE

The context focuses on storage in the home/bedroom. The activity explores the design and manufacture of a pine storage container. Pupils are guided through working drawings (ortho. and iso.) of a ‘standard’ box design. Pupils then manufacture identical containers (using the drawings) with four different wood joints in the corners (as an FPT). They are then asked to design and manufacture a ‘custom lid’ for the container. This will ideally involve the use of CAD/CAM and make the final piece more interesting. 

STIMULUS

-Evaluation/discussion of previous examples.

-Identification of uses and situations for the product.

-Workshop demos of CAD/CAM


	EXTENSION ACTIVITIES

-More advanced and independent use of CAD/CAM (plotter-cutter, CNC minimill)

-Use of range/combination of materials in lid design.

-Development of ‘additional’ features

-Applying a high quality finish.

-developing ortho. drawings using techsoft 2D design.

- Use of ‘focus’ CD – wood joints – tests etc.

CURRICULAR LINKS

Maths, Science (material props.), ICT.
NEW VOCAB.

CAD/CAM definitions

Tolerances, wood treatments 


	RESOURCES

-Scots pine (20x190 prepared)

Ripped length ways for pupils.

-Previous eg’s of pupils work

-Workshop plus hand tools for wood joint cutting (technician to check sharpness etc.)

-CAD/CAM eqpt. (plotter-cutter, minimill)

-Range of other materials in store – acrylic, al. Sheet etc.

-Range of fastenings/fittings (screws, hinges etc.)

-Finishing products (sealer, varnish, paint, glass paper etc.)

- ‘Focus’ CD’s – wood joints.


STORAGE: AQA Specification and NC links

	KS4 NC LINKS

1.Knowledge, skills and understanding

Developing, planning and communicating ideas:

a. pupils will use design briefs, detailed specifications and criteria.

b. pupils will consider issues that affect their planning (ie. Degree of accuracy needed in the making, needs of a range of users and safety).

d. pupils will produce and use detailed working schedules, setting realistic deadlines and identifying critical points.

e. pupils will match materials and components with tools ,equipment and processes, taking account of critical dimensions and tolerances when deciding how to manufacture the product.

f. pupils will be flexible and adaptable in response to changing circumstances and new opportunities.

g. pupils will use graphic techniques and ICT (inc. CAD) to generate, develop, model and communicate design proposals.

 
	Working with tools, equipment, materials and components to produce quality products:

a. pupils will select and use tools, equipment

and processes effectively and safely to make a product that matches the specification.

d.pupils will use CAM in single item production (as part of the lid). 

Evaluating processes and products:

a. pupils will check design proposals against

design criteria and review and modify them if necessary as they develop the product.

c. pupils will try to ensure that their products are of a suitable quality for intended users and suggest modifications that would improve their performance if necessary.

d. pupils will recognise the difference between quality of design and quality of manufacture.
	Knowledge and understanding of materials and components:

Pupils will be taught:

a. how materials are cut, shaped and formed

to specific tolerances.

d. about a variety of finishing processes and why they are important for aesthetic and functional reasons.

2. Breadth of Study

Pupils will gain knowledge, skills and understanding through:

b. FPT’s that develop a range of techniques, skills, processes and knowledge.




AQA Specification links

	Designing and making skills (page 15-16): 

During this project candidates will be taught:

a. to understand the basic design principles of line , form and colour and their application in designing.

b. to develop and use briefs, detailed specifications and criteria in relation to product development.

c. to use graphic techniques and ICT, inc. CAD to generate, develop, model and communicate design proposals.

d.  to match materials and components with tools, equipment and processes, taking account of critical dimensions and tolerances

when deciding how to manufacture the product.

e. to ensure that the quality of their design solution will be suitable for intended clients and consumers.

f. to match materials and components with tools, equipment and processes to produce quality products.

g. to use tools and equipment safely, accurately and efficiently to achieve an appropriate fit, finish and reliable functioning in products that match their specifications.

h. to ensure, through testing, modification and evaluation, that the quality of their products is suitable for intended users and devise

 
	Modifications where necessary that would improve performance.

Materials and components (page 17-18):

During this project candidates will be taught:

a. to recognise the working characteristics of the common forms of wood and understand the classification of  hardwoods, softwoods and man made timber.

b. about some available fixings which could complete functional aspects of the box (eg hinges, catches etc.).

c. about appropriate adhesives.

Design and market influences (page 19-22):

During this project candidates will:

a. consider health and safety and they will understand that safety for product maker and user is essential. They will assess hazard and risk factors in product manufacture and choice of materials, components, tools, equipment and work with these safely and effectively.

b. observe health and safety regulations when working with materials and equipment.
	Processes and manufacture (page 22-26):

During this project pupils will be taught:

a. to use a range of hand-tools for marking out and making: match and use machinery and equipment appropriate to the material accurately and safely to produce a quality product: prepare materials using appropriate techniques.

b. how to cut, shape, join and form wood (appropriate to pine).

c. how to use machine tools (appropriate to wood) to cut and remove waste.

d. to use ICT as appropriate to research, gather, sort and present relevant material for the planning of tasks and the generation of solutions.

e. how to use CAD to generate, modify, enhance  and communicate design ideas. This will include drawing 3rd angle working drawings (2D design).

f. how to use CAM to enhance their work (as a single item) and achieve more quality and accurate results.

+ key skills (page 34-39)


storage project: weekly breakdown

	WEEK
	LESSON FOCUS
	PUPIL ACTIVITY

EXPECTED LEARNING OUTCOME
	ASSESSMENT
	EXAMPLE OF HOMEWORK

	1
	Intro. to project. Distribution of project sheet. Discussion of need and situation and similar products. 

Ortho. projection.
	Pupils will understand what is required of them, assessment procedures, deadlines etc.

All pupils will learn how to compose a 3rd angle, full size, orthographic drawing of the ‘standard box’ using trad. drawing eqpt. (A3 paper). Quality and care of linework to be emphasised. This drawing can then be reproduced using TechSoft 2D design (either as individuals or using R84) 
	A-G

Staff
	Completion of drawing.

Drawing of simple household prod. In ortho.

	2
	Isometric projection
	Pupils will be able to present the box in isometric projection using traditional drawing eqpt. They will also be able to render the box in a way that represents timber.
	A-G

staff
	Iso. Sketching as above.

Rendering sheet (different materials)

	3
	Manufacture of first part of box – dovetail joint and dowel joint.
	Pupils will be refreshed on workshop H &S with regard to this project. 

Pupils will be shown how to mark out and make the ‘dovetail joint’ in stages. Emphasis will be placed on accuracy, marking out, cutting and the use of the correct tools.
	Assessed at the end of project.
	Sequential drawings to illustrate making process.

Safety related – poster/sign etc.

	4
	Manufacture stage 2 – completion of box joints – butt and rebate joints.
	As week 3.
	As week 3.
	Info./sheet on hand and machine tools for timber. 

	5
	Cleaning up and gluing.
	Pupils will be shown how to use glass paper (different grades) and cork sanding blocks to clean up the inside surfaces of the box before it is glued together.

Pupils will then learn how to set up for gluing using sash cramps (dry). They will then check the box is square. They will then proceed to glue the box using a suitable PVA wood adhesive.
	
	Finishing techniques sheet and questions.



	6
	Completion of gluing/ cleaning up joints and sanding/finishing.
	Pupils will clean up the joints using the belt sander (linisher) and glass paper (reducing grade). They will also be shown how to fill using wood filler if necessary. They will be introduced to and asked to apply different possible finishing methods such as paint, polyurethane varnish and shellac sealer. Designing a lid or top for the box will be discussed
	Final assessment.
	Producing design sketch ideas for the lid.

	7
	Attaching a base / designing the ‘lid/top’.
	Pupils will be shown how to attach a base to the box (thin ply or MDF). Designing a lid will be discussed in the light of the homework and pupils should be encouraged to be creative and make use of CAD/CAM where possible. They may also wish to add other features such as a stand, handle or hinge.
	“
	Summary/notes on CAD/CAM used.

Looking at CAD/CAM and computer control in an industrial situation.

	8
	Manufacture of lid – demo. on the use of the plotter-cutter.
	Pupils will work individually to produce their own lid design and complete all other finishing tasks.
	“
	Presentation drawings of the final idea (Iso.)

	9
	As week 8 plus necessary modifications
	As week 8
	“
	

	10
	Project evaluation and completion of folio
	Pupils will be shown how to evaluate the final piece against the original criteria/specification.

They should be able to critically evaluate the process (at different levels) that they have been through and suggest areas for improvement and review on the next project. They will be shown (refreshed) on the use of the digital camera as a tool for recording and evaluating their work and they will use it to enhance their work.
	“
	Completion and checking of project ready for submission.


