Lesson Planner

	Lesson plan for: Processes 1 
	No: 9/12
	Date: 12/5/03

	Year: L6th
	Group: Revision
	Room: Class 1
	Time/duration: 55min x 2


	Summary of previous work and focus of this lesson

Students have completed major project work and are now covering theory required for AS exam paper. This is to cover Unit 3 Section A (R301) Materials, Components and Systems over twelve lessons.

This double lesson is to introduce aspects of manufacturing processes and associated costs and suitability for one to many units.

	Objectives
Teaching Inputs:  Pupils will learn about: 

Explain different available processes for

· Wasting

· Deforming

· Fabricating/Joining

· Reforming

· Finishing

· Alloying/ heat treatment

Explain processes in light of one off, batch or high volume manufacturing.
Learning Outcomes:  By the end of the lesson pupils will be able to do or do better:

Respond to Q&A during lesson to confirm understanding of processes and systems
Work during prep to consolidate information and self test using text book tasks and practice exam questions on handouts



	Links to:  Literacy/Numeracy; Citizenship; SMSC development: 

SMSC – consider effect on society in choices by designers on whole of life issues – issue of recycling and reuse for biological resources – Position of worker in society with automation in factories
Citizenship – working together to revise content => co-operation



	Resources required and risk assessment:

Teacher

Marker Board & Pens, Textbook

Students

Textbooks, notepads, pencils

Risks

Minimal in classroom environment


	Time/section
	Activities, key teaching points, health and safety points

	5 min


20 min

15 min

20 min

10 min

20 min

5 min
5 min


	Standard Operating Procedures –Take Register.
Establish good order – No chewing, coats – shirts and ties

Outline purpose of lesson on process for converting raw stock materials to commercial products. Requires continuous feedback to ensure all topics are covered or recovered as necessary ready for exam 

Turn to pages 82 - 92 of textbook

Processes classified into following categories
· Wasting
removal of stock material
· Deforming
reshaping whilst in plastic state
· Fabricating/Joining
reshaping or assembling whilst cold
· Reforming
melting and shaped using a hollow mould
· Finishing
coating and surface treatments
· Alloying/ heat treatment
changing material properties
Wasting processes
Milling

· multi toothed cutter for metals and plastics

· horizontal or vertical with table movable in X,Y or Z

· CNC m/c may be used from 1 to volume but setup costs high

Drilling

· Cut holes with a rotary cutting tool e.g. pillar drill

· Twist drill, forstner, auger, hole, flat bit

Turning

· Single point cutting against a moving cylindrical work piece
· Wood turning

· gouges, chisels, scrapers

· check condition of timber, prepare corners

· hand held tooling

· between centers or end

· Metal turning

· 3 jaw self centering or 4 jaw chuck 

· between centers for long/ thin components

· tooling bolted to slides which often have power feed

· knife, parting, knurling, boring, form tools

Grinding/ abrading

· Abrasives for wood, metal or plastic – coarse to fine grade, wire wool, emery cloth and pastes/ buffing wheel

· metal grinding with disc (11,000 rpm)
· surface grinding for precision and accurate finish

Spark erosion

· Very hard materials with complex profiles machined this way

· Spark 1200°C @ 10kHz, each spark erodes tiny piece of materials

· Tooling from brass and wear away quickly

· Injection Molding tools, etc. used for precision finish

Laser cutting/ plasma cutting

· Very accurate 0.5mm cutting width

· Melt metal, oxygen jet blows away molten metal and oxide film

· Ideally computer controlled

Deforming processes

Shearing

· Guillotine, tin snips cut metal sheet - scissors
· Plastic deformation until blade penetrates – clearance essential

· Incorrect setting results in burrs or tearing

Stamping
· Plastic deformation due to compression

· Ideal for keys, coins and shallow relief work

· A blank is placed in closed die and struck by a punch

Forging
· Grain refined during hammering process
· Economical material consumption for complex parts on long runs

· Heat control crucial – mild steel should be worked at 1200°C

· Sub process as follows

· Drawing down – reduce cross section and increase length

· Bending – for a gradual or sharp bend

· Punching and drifting – forming and tidying up holes

· Twisting and scrolling – e.g. wrought ironwork

· Drop forging in two part die, several dies normal to achieve final shape

· Blacksmith hot forging max batch production due to labour intensive
Fabricating/Joining
Permanent or temporary

Nuts, bolts, rivets

Adhesives (natural and synthetic)

· PVA , cascamite, epoxy, tensol

· Contact adhesives

· Strongest bonding from chemical reaction

Soldering

Brazing (hard soldering)

Fusion Welding

· Oxy-acetylene

· fuel and oxygen mixed in blowpipe, external filler rod adds material

· Arc

· large current via electrode cum filler rod

· work piece earthed via transformer

· when gap small enough, arc produced generating heat

· MIG
· continuous electrode fed through nozzle

· inert gas protects weld pool from oxidising

· Spot welding

· two electrodes through sheet form nugget weld

· ideal for metal fabrication

· Seam welding

· spot welding as a continuous process – used to weld tube/ long runs

· Ultrasonic

· probe produces vibrations resulting in local heating due to friction

· pressure completes the process

Sheet folding (metals)

Wood jointing

Lamination
· Plastic e.g. GRP

· Wood e.g. plywood

Reforming


Casting

Melt material poured into mould – as previous lesson

Sintering

· Allows metals not normally miscible in liquid state to be joined

· Mass produce components using 4 steps

1. Produce powder mix with correct composition and additives

2. Compact powder in shaped die under pressure to form solid ‘compact’

3. Sinter compact at high temperature to fuse metal powder where it touches

4. Size and finish as required

· Porous nature useful for bearings (sealed for life/self oiling)

Finishing

Surface coating

· Anodising

· immersion of aluminum in sulphuric acid, sodium sulphate and water

· component is anode and lead plates in bath are cathode

· DC current results in oxide layer on component

· wash in boiling water add dye to colour oxide film

· apply final lacquer to consistent high quality

· Painting

· preparation => degreasing plus surface key

· undercoat provides adhesive layer / one coat hamerrite alternative

· oil based gloss durable and waterproof

· emulsion water based in vinyl or acrylic resin – not waterproof

· polyurethane harden on exposure to air – good for toys

· time consuming (except spray) and variable hand finish

· Varnishing

· Synthetic resins give tough water and heat proof finish

· New acrylic version water based => quicker and eco friendly

· Preservative

· creosote oil based
· pressure treatment to absorb solution = tanalised

· Plastic dip coating

Self finishing
· Plastics require little finishing if mould of high quality

Surface decoration

· Engraving by chisel tool or chemical acid etch action

· Pyrographic burning of wood with shaped bit

· Vinyl transfer using cutter and transfer film e.g. stika
· screen printing via stencil and mesh for t-shirts

· Spraying quick solution to large area coverage
· Etching with acid through paraffin wax or other mask for contrast
Alloying/ heat treatment
Annealing

· Used to reduce effect of work hardening

Age Hardening

· Alloy may be worked hard but loose ductility after a period of time for a final hard product

Start to finish off ready for dismissal. Praise effort for work done and focus forward to reviewing component next lesson.

Prep required – 

Answer questions on handouts

Self check table on handout

Identify revision needs and let teacher know any specific requirements

Revise components section and processes

Standard dismissal process, stand behind chairs, quiet and leave.


Lesson Evaluation
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	Group:
	Time/duration:


	Pupil response




Sufficiency of subject content




Appropriateness of teaching methods




Achievement of learning outcomes




Achievement of trainee targets






	Trainee targets for next lesson






	Follow up of individual pupils






	Equipment/materials for next lesson
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Complete the following table by listing processes that are economic to use in each vertical column and on the appropraite row for the type of process.
( milling
( shearing
( surface decoration
( drilling
( adhesives
( turning
( grinding
( folding
( jointing
( casting, laminating
( sintering
( surface coating

( age hardening
( forging
( nuts & bolts
( welding
( stamping
( laser cutting
( self finishing
( anealing
	
	One off production
	Batch Production
	High volume production

	Wasting
	
	
	

	Deforming
	
	
	

	Fabricating
	
	
	

	Reforming
	
	
	

	Finishing
	
	
	

	Heat treatment
	
	
	



1.
Explain the term sintering and describe the four stages in the process.

2.
Explain the terms
a)
Shearing
b)
Stamping
c)
Spark Erosion
d)
Forging

3.
Discuss three types of drill bit and how each is used
4.
Explain how you would drill a 10mm hole through a piece of found section mild steel using a centre lathe

5.
Explain the following
a)
Brazing
b)
Welding
c)
Soldering
6.
State three types of welding and explain how each one is different
7.
Explain the term anodising
8.
Explain with a typical product the following terms
a)
One Off Manufacture
b)
Batch Production
c)
Mass or High Volume Production

9.
Explain three types of top coat that could be used when painting

10.
What type of finish would be best suited to a garden fence. Give reasons for your choice

11.
Explain what role flux plays in the brazing process

12.
Outline the principal cause of corrosion in mild steel and describe two methods of helping to prevent it

13.
A hole with a diameter of 22mm is to be drilled through a piece of soft wood 20mm thick.~
Outline how this hole may be drilled:
a)
By hand
b)
Using a pillar drill clearly describing any safety precautions that might be taken

14.
Give two advantages that a nut and bolt might have over a permanent joint on a metal item
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