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Sample Schemes of Work and Lesson Plans

GCSE D&T: Industrial Technology

OCR GCSE in D&T Industrial Technology: J304

Unit A544: Technical aspects of designing and making
This Support Material booklet is designed to accompany the OCR GCSE Design & Technology specification for teaching from September 2009.
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Introduction

Background

Following a review of 14 – 19 education and the Secondary Curriculum Review, the Qualifications and Curriculum Authority (QCA) has revised the subject criteria for GCSEs, for first teaching in September 2009. This applies to all awarding bodies.

The new GCSEs have more up-to-date content and encourage the development of personal, learning and thinking skills in your students.

We’ve taken this opportunity to redevelop all our GCSEs, to ensure they meet your requirements. These changes will give you greater control of assessment activities and make the assessment process more manageable for you and your students. Controlled assessment will be introduced for most subjects.

OCR has produced a summary brochure, which summarises the changes to Design & Technology. This can be found at www.ocr.org.uk, along with the new specification.

In order to help you plan effectively for the implementation of the new specification we have produced these Schemes of Work and Sample Lesson Plans for Design & Technology. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.

Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 

The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work
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	OCR GCSE D&T Industrial Technology Unit A544: Technical aspects of designing and making

	Suggested teaching time
	20-30 hours
	Topic
	Focussed practical tasks

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Introduction: A series of FPTs based on workshop activities to develop skills, understanding and experience in the range of product planning, tools and equipment, processes, health and safety. It would be expected that students would rotate through the tasks with different starting points. This unit should be introduced before the completion of unit A543 to allow more competent students to be able to progress to extension work. Students would complete note books on tasks undertaken and related details. Other tasks appropriate to the facilities and teaching and learning characteristics of individual schools can be added or swapped.

	Introduce the range of tasks.

vacuum forming, lathe work,  acrylic memory, casting aluminium
	The vacuum forming FTP is a direct follow on from unit A543.
	IT facilities
	

	For each task carried out
	Make a note of the scenario.
Explain the function of the item.
Provide 3 simple designs and justify the choice of final design.
Carry out the practical as suggested for each task.
Make a process plan/ flow chart to show the order of work undertaken.
Make notes on new tools, equipment and processes used and the important health and safety issues.
Evaluate the product manufactured.
Quality of made product and depth of notes.

Suggested homework.
Complete notes on tools, equipment and processes used.
Complete health and safety notes.

Complete product evaluation.
	
	

	Tasks can be carried out according to workshop layout and students progress.
	
	
	


Focussed Practical Tasks 1


Material:
Polystyrene, MDF

Processes:
Vacuum forming, Computer Aided Design, pattern making

Size:
Approximately 100 mm x 100 mm, blister pack clear polystyrene

Scenario:

Many items require a packaging that is the product of an engineered solution. The attraction/business requires a point of sale packaging for the key ring fobs that you made. This should take the form of a blister pack made by vacuum forming and point of sale information. 

Specification:

· Include key fob that you have designed and the spring ring.

· CAD should be used to make the packaging information including: 

· logo, bar code, price, colour scheme, manufacturer, other information

Example:
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· function of the item

· 3 simple designs

· chosen design 

· wood pattern with tapered sides

· process flow chart

· quality of making 

· finish of the point of sale card

· correct use of equipment

· evaluation of product

· Make the pattern from MDF and card.
· Cut the layers carefully.
· Each layer should have a draw angle or chamfer.

· Different thickness layers can be used.

· All edges and corners must be smooth and rounded.

· Glue the layers together.

· Design and create the point of sale information card. This should be sized to fit the blister pack.
· Vacuum form the blister pack.

Put blister pack and the point of sale card together.

Focussed Practical Tasks 2

Material:
Mild steel

Processes:
Lathe and drill machining

Size:
50 mm x 16 mm Diameter bar

Design and make:

An engineering company make over 17,000 items in manufacturing their range of farm machinery. They make many smaller items including clevis pins, which are used in a number of ways: swivel joints, cable to lever joints etc.

Usually they are combined with washers and split pins.

They produce several hundred of these smaller items in batches of 200 - 300 at a time. They use an automated lathe to make the pins and a fixed jig for drilling the hole.

Using a manual lathe produce a clevis pins to the drawing specification below. The aim is achieve the expected level of tolerance and to understand basic lathe operations.

Manufacture a clevis pin.

Details:

[image: image3.wmf]
Include in your work book notes on:-

· Process flow chart


· quality of making 

· finish of the clevis pin

· correct and safe use of equipment

· evaluation of product

1. 
Place billet of 16 mm dia. mild steel bar into lathe chuck with about 60 mm extending out. Ensure lathe chuck is tight.

2. 
Face off end

3. 
Parallel turn the shank of the clevis pin to 10 mm diameter, check with calliper, and 45 mm long, check with ruler. Use a ‘go’/’no-go’ gauge to check the tolerance.

QUALITY CHECK

4. 
Chamfer the edge of the clevis pin 1 mm deep at 45°.

5. 
Before removing the work piece part of a total length of 55 mm.
6. 
Place the turned end of the clevis pin into lathe chuck face off the stop end to 5 mm thick. Remove the clevis pin from the chuck.

QUALITY CHECK

7. 
Accurately mark the position of the split pin hole 10 mm from the end of the clevis pin. Centre punch position of hole.

8. 
Hold clevis pin securely in a machine vice. With a 4 mm drill, machine the split pin hole. De-bur the hole with a countersink bit.

QUALITY CHECK

Focussed Practical Tasks 3

ACRYLIC MEMORY PAPER CLIP

Scenario

When handing in design work for assessment the sheets need holding together without damaging them with punched holes or staples. A clip with an identifying mark would be useful.

Processes

Line bending, acrylic memory,

3mm acrylic approximately 130 x 30

example: SHAPE  \* MERGEFORMAT 



In your note book complete:-

· Process flow chart

· correct and safe use of equipment

· evaluation of product

1. Cut card template, if you want a shape to your clip

2. Put masking tape on the acrylic and trace shape of template on to taped acrylic (keep template)

3. Cut acrylic to shape, the tape should help prevent the saw from clogging.

4. Abrasive paper edges

5. Wet and dry edges

6. Polish edges

7. Make wire shape

8. Heat acrylic over strip heater (keep acrylic moving) 

9. Press shape into soft acrylic, hold until cold, scrap wood and a vice

10. Remove by filing the acrylic around impression, making the acrylic thinner.

11. Abrasive paper, wet & dry and polish the area surface of the area removed around the memory impression

12. Reheat memory impression area to recall original shape

13. Heat and bend to clip shape

FOCUS PRACTICAL TASKS 4

Material:
Casting aluminium

Process:
Sand Casting

Size:
100 mm x 100 mm maximum size thickness will vary

Scenario:

Small, durable logo, or number plates can be made which are suitable for outside use. 

Details:

· Include fixing by screw holes.
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Include in your work books information about:

· function of the item

· simple designs

· process flow chart

· quality of making 

· finish of the final items

· safe and correct use of equipment

· evaluation of product

Cast aluminium logo

1.

· Make the pattern from MDF

· Cut the layers carefully

· Each layer should have a draw angle or chamfer or taper

· Different thickness layers can be used

· All edges must be smooth

· Glue the layers together

2.
Place the drag upside down on a board and place pattern in the centre of the box. Lightly dust the pattern with parting powder using a bag.

3.
Sprinkle fine sieved sand over the pattern so it is completely covered and press the sand firmly around the pattern. 

4.
Using a riddle fill the drag half full. Ram the sand down firmly using a wooden rammer. Make sure the sand is rammed into the corners of the drag.

5.
Continue to riddle sand in to the drag and ram it firmly until the drag is overfull. Scrape the sand level with a ruler and trowel it smooth. Clean away excess sand.

6.
Carefully turn the drag over and fit the cope. Push the sprue pins into the sand close to each end of the pattern. 

7.
Hold the sprue pins in place. Dust the sand and pattern with a light coating of parting powder. Sieve fine sand over the pattern and press it firmly down. Riddle and ram sand to overfill the cope. Level the sand and smooth.

8.
Cut a pouring channel into the riser sprue pin ( this is next to the thin end of the pattern ) and firm the sand. Clean off any loose sand.

9.
Remove the sprue pins and carefully lift the cope off the drag. Remove the pattern. Scoop out gates from the runner and riser holes to the pattern. Firm any loose sand and blow away any dusty sand.

10.
Make air holes if they are required using a thin wire rod. Carefully refit the cope to the drag.

11.
When the aluminium is melted in the furnace it is ready to pour. Put on protective clothing.(leather apron, mask and gloves) Pour the molten aluminium into the runner until it comes up the riser. Leave it to cool.

12.
When the casting is broken out of the mould remove any sand with a brush. Fettle the casting using a hack saw to cut off the runner and riser. File off any flashing and smooth any rough edges.
Machining the logo

1. Make sure any flashing and other unwanted metal have been removed by filing with a medium file. Use a fine file for a smooth finish.

2. Face the back of the casting with a file to remove any major lumps in the surface before machining. 

3. Mark the position of the holes, centre punch, drill and countersink.

4. Clamp the logo to the milling machine table, checking that the cutter will pass level over the casting. 

5. Use the miller to face the top of the logo.

6. Polish the face of the logo with emery cloth, wet and dry and metal polish

Before machining, the front of the logo can be painted using model enamels, hammerite or car spray. When machined it provides an effective finish.

OCR GCSE D&T Industrial Technology Unit A544: Technical aspects of designing and making
Heat treatment of metals

OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Students to investigate the heat treatment of metals

	Objective 2
	Students to have practical experience of heat treatment of metals

	Objective 3
	Students to able to explain the process of hardening and tempering ferrous metals

	Objective 4
	Students to evaluate the work hardening and annealing of non-ferrous metals


Recap of Previous Experience and Prior Knowledge

· It is assumed that basic engineering workshop facilities are available. Bench vice. Heat source. Hand tools and heat treatment resources are prepared prior to lesson.

· Resources: packs of: 20 x 50 samples sheet metal. 2 of mild steel, 2 of aluminium, 1 steel that has been left to show corrosion. Piece of emery cloth. Information on heat treatment from source books available. Recording sheet.

Starter

	Time
	Content

	5 minutes
	Q and A the properties and applications of ferrous and non-ferrous metals. The fundamental difference between ferrous and non ferrous.  The uses of ferrous and non ferrous.  The differences in steel types. What might happen to aluminium after continuous use.


Content

	Time
	Content

	10 minutes
	Demonstrate use of heat source, brazing hearth, including appropriate safety information. Clean sample of mild steel and heat gently to show tempering colours and quench. Soap sample of aluminium and with gentle heat show blackening of soap and natural cooling. Introduce terminology of tempering and annealing

	
	With groups of 3-4, dependent on space and facilities to a work place or bench. Heat treatment resource pack :

	5 minutes 
	Explain 4 samples

A – mild steel, clean, gentle heat to give tempering colours and quench.

Note: Tool steel should be used for tempering and hardening

B – mild steel, heat dull red quench in oil bath

C – aluminium, gentle hammering on steel block for a few minutes.

D – aluminium, soap, gentle heat and allow to cool.

E – rusted mild steel, do not touch

Introduce terminology of work hardening and protection from oxidisation

	15 minutes 
	Students organise activity and carry out heat treatment on samples.

	5 minutes
	Explain recording and information sheet. Coloured pencils available.

	15 minutes
	Complete samples and where appropriate students filling in information sheet


Consolidation

	Time
	Content

	5 minutes
	Discuss the samples. What does oil quenching do. Compare the malleability of the work hardened aluminium and the annealed aluminium. How can the tempering colours help us in hardening steels

	Homework
	Completion of the recording sheet


The main heat treatment processes are:

· Annealing
This softens metal making it easier to work

· Normalising
This increases the toughness and ductility of steel

· Hardening
This increases the hardness of steel depending on its carbon 

content. ‘Depending on the temperature’, not the carbon content.
· Tempering
This relieves extreme hardness in hardened steel and 



increases toughness

· Case hardening
This hardens the surface of mild steel
	Annealing
	The metal is heated so that the atomic structure can reform and relieve any internal stress, when it is cooled it becomes much softer and easier to work. The structure will be of a large crystal size.

	Ferrous metals


	

	Steel
	Steel is heated to cherry red (725(C) and kept red for a period of time then cooled naturally

	Non-ferrous metals


	

	Aluminium
	Aluminium is marked with ordinary washing soap and gently heated till the soap blackens (350(C) and left to cool naturally. Aluminium should not be over-heated as its melting point is quite low (660(C).

	Copper
	Copper is heated to a dull red and can be cooled in water or naturally. Black oxide will form and this should be removed with steel wool before working.

	Brass
	Brass is heated to a dull red and cooled naturally, the black oxide can be removed with steel wool


	Tempering
	Hardened steel is cleaned so it is bright and then heated with a small flame so it changes colour slowly. When the correct colour is reached the steel is cooled quickly. This increases the toughness of hardened steel.

	Colour
	
	Temp(C
	Uses

	Pale straw
	Hardest
	230
	Lathe tools, scribers, scrapers

	Straw
	/\
	240
	Drills, milling cutters

	Dark straw
	I
	250
	Taps, dies, punches

	Brown
	I
	260
	Shears, lathe centre

	Brown-purple
	I
	270
	Scissors, press tools, knives

	Purple
	I
	280
	Cold chisels, axes, saws

	Dark purple
	\/
	290
	Screwdrivers, chuck keys

	Blue
	Toughest
	300
	Spanners, springs


= Innovative Teaching Idea


This icon is used to highlight exceptionally innovative ideas.





= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.
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