Task 1 Barbecue
Criteria
Cost and availability: there are only three materials that can be considered:
mild steel which has been pressed to shape and then either painted or enamelled (more expensive than painting and would require a heavier gauge steel to prevent flexing)
stainless steel which has been pressed to shape (more expensive than mild steel)
aluminium casting - costs about the same as stainless steel.
(Other materials such as copper and titanium are too expensive and polymers would melt or burn.) 
Manufacturability:
· mild steel sheet requires simple press tools
· stainless steel sheet requires heavier press tools 
· aluminium castings require steel dies which are expensive to make but pressure die cast well
· machining from solid is not an option because of the waste produced.
Operational performance:
· must be weatherproof
· burn temperature of charcoal is important because it is in contact with the main body
· the burn temperature of gas is not important because the burner is mounted above the main body.

Information found
Melting points:
Mild steel - 1500°C
Stainless steel - 1500°C
Aluminium - 660°C   
(Figures extracted from: Engineering Tables and Data ISBN 0412389703.)
Burn temperature of charcoal – 700 to 900°C (red to orange heat). Information taken from:
http://www.muggyweld.com/color.html 
http://en.wikipedia.org/wiki/Charcoal 

Stainless steel information
http://en.wikipedia.org/wiki/Stainless_steel 
Learner could include screen shots which should include information such as:

	World steel prices £/tonne
	Hot rolled Steel coil
	Hot rolled steel plate
	Cold rolled steel plate
	Medium steel sections
	Steel wire and rod

	June 2007
	305
	400
	350
	405
	300

	July 2007
	300
	405
	340
	400
	295


The following link can be used to find similar information:
http://www.steelonthenet.com/prices.html 

	Metal Exchange Price £/tonne
	Aluminium

	Oct 2007
	1200



The following link can be used to find similar information:
http://www.lme.co.uk/aluminium.asp 

Aluminium is three times the price of steel.
Decision
The charcoal will melt the aluminium. Assuming that the barbecue is to be made in large quantities the best material to use is 18/8 stainless steel.

Task 1b Budget PC
The casing needs to be lightweight, impact resistant and relatively inexpensive. 
Criteria
Cost and availability: there are four materials that can be considered:
aluminium
thermoplastic polymer
mild steel 
titanium – expensive.
(Laptop computers only have a life span of a few years and the materials must be easily recyclable.) 
Manufacturability:
· aluminium sheet is easy to press
· thermoplastics injection mould well and fine detail can be easily surface imprinted
· aluminium sheet is easy to press
· mild steel sheet is easy to press 
· titanium sheet is more difficult to press
· aluminium casting requires steel dies which are expensive to make but it does pressure die cast well
· machining from solid would be too expensive and wasteful.
· Operational performance:
· must be lightweight as it has to be carried around
· must have a good surface finish and be able to have fine detail imprinted in it
· must be tough and have a surface that can cope with scuffs and scratches so that it does not.

	
Property
	ABS
	ABS + PC

	Density (grm/cm3)
	1.1 – 1.2
	1.0

	Hardness Rockwell (R scale)
	90 - 120
	112

	Yield strength (MPa)
	30 - 65
	60

	Impact strength- Izod notched 
(kJcm-1)
	0.5 – 6.5
	4.0

	Max service temp (°C)
	60 - 110
	n/a

	Vicat softening point (°C)
	n/a
	110



A typical free web site for finding this type of information is:
http://www.matweb.com/index.asp?ckck=1 
More information about ABS:
ABS is an ideal material wherever superlative surface quality, colourfastness and lustre are required. ABS is a two phase polymer blend. A continuous phase of styrene-acrylonitrile copolymer gives the materials rigidity, hardness and heat resistance.

	Resistance to chemicals

	Dilute acid
	Very good

	Dilute alkalis
	Very good

	Oils and greases
	Very good

	Aliphatic hydrocarbons
	moderate

	Aromatic hydrocarbons
	poor

	Halogenated hydrocarbons
	poor

	Alcohols 
	poor
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A typical free web site for finding this type of information is:
http://www.bpf.co.uk/bpfindustry/plastics_materials_Acrylonitrile_Butadiene_Styrene_ABS.cfm 
Decision
Use ABS + PC because it moulds well, can be self coloured, is strong, impact resistant and has good surface resistance to liquids.
It has a proven track record in its use for mobile phone casings.

Task 3
I have reviewed barbecues that are on sale at the moment and found that there were very cheap ones made from steel and better quality ones made from aluminium, heavy gauge steel or stainless steel. I am looking at a factory gate price of about £70 for the new barbecue. 

Because of the high temperatures involved, I decided to exclude polymers from my investigations of suitable materials for the body of the barbecue. …..
Given the current fashion trend for shiny metal products I thought about using chromium plated steel but this would be too expensive to manufacture due to the cost of electro-plating and the labour involved in polishing the barbecue body.

With my choice narrowed to metals, I decided not to use materials such as copper and its alloys, or titanium and its alloys because they are too expensive. Aluminium would suffer the same problem as the polymer unless provided with heat protection.
I then homed in on steel but decided not to use mild steel because, from experience of a barbecue I have at home, the paint seems to come off very easily. A ceramic coating on the steel (stove enamelling) gives a more durable finish but a heavy gauge material is needed to prevent flexing, which could cause cracking due to the brittleness of the enamel. 
[bookmark: _GoBack]
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