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Task 1
Metals 
· Medium Carbon Steel
· Discuss cold worked and its effect on grain structure and behaviour
· Why is it useful in car panels?
· Issues with too much cold worked.
· Describe how the steel can be returned to its initial conditions, at what temperature
· Stainless steel.
· Aluminium
· Describe what is hot working and its effect on material properties (are they affected?)
· Discuss tensile strength and weight.
· What happens to the tensile strength and strength to weight ratio when copper is added and cold worked?
Thermoplastics
· HDPE – Injection Moulding
· What happens if the moulding temperature is too high? What is blistering?
· What happens if the injection speed is too slow?
· Polypropylene - injection moulded
· What happens if the moulding temperature is too high? Surface finish?
· Effect on component of high or low mould clamping force?
· Effect of insufficient pressure?
Thermosetting polymers
· Phenol formaldehyde - compression moulding
· Discuss the thermosetting process
· Why does particular attention have to be paid to control of the curing temperature?
· Melamine formaldehyde - transfer moulding
· Discuss the process
· What happens if it is too slow and/or incorrect moulding pressure?
Ceramic materials
· Porcelain
· Discuss how it is formed and from what? Discuss its plasticity.
· What happens to the components formed if the water content is too high.
· Can the process be reversed? Why?
· Cermet (ceramic/metal)
· How is it formed?
· Discuss importance of sintering force.
· Discuss the properties of the material formed and service operation condition.
Composite materials
· Carbon fibre reinforced polymer (CFRP)
· What are they? Discuss its material properties. Purpose of the resin?
· How is the strength determined?
· Discuss pre-impregnated carbon fibre mat
· Discuss effect of wrong curing temperature, time or not pressed together properly before curing.
· Titanium carbide cermet
· Discuss the reinforcing material and its effect on material properties.
· How is variation in properties achieved?
Smart materials
· Shape memory alloy (Nickel-titanium)
· What happens to it when heated?
· Discuss its application in bone reconstructive surgery.
· Magneto-rheostatic materials
· What are they? Discuss how magnetic field affect their behaviour.
· Discuss its application in adjustable dampers
http://www.cs.ualberta.ca/~database/MEMS/sma_mems/smrt.html
Task 2a Barbecue
Criteria
· Cost and availability: Consider three materials:
· Mild steel
· Stainless steel
· Aluminium Casting
· Discuss press forming and cost implication for the above materials
· What about casting cost for aluminium?
· Why not copper, titanium and polymers?
Manufacturability:
· What is required?
· 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
http://www.muggyweld.com/color.html
 http://en.wikipedia.org/wiki/Charcoal
Stainless steel information
http://en.wikipedia.org/wiki/Stainless_steel
http://www.steelonthenet.com/prices.html

The following link can be used to find similar information:
http://www.lme.co.uk/aluminium.asp
Decision
Discuss you choice of material

Task 2b 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.

Manufacturability:
Operational performance:
· Get material properties for  ABS and ABS+PC polymer
· http://www.matweb.com/index.asp?ckck=1
· Discuss ABS
http://www.bpf.co.uk/bpfindustry/plastics_materials_Acrylonitrile_Butadiene_Styrene_ABS.cfm
Decision

Task 3
· Review barbecue on the market and how they are made
· Expound on your decision of the choice of materials. Why some were excluded or included. Especially why use of metals.
· What grade of steel will you use? Ceramic coating or painting? Will it affect your steel gauge? Why?
· What about chromium steel?
· Spend time discussing the properties why you made the choice, its potential drawbacks and how you can work around them.
· Surface finish, corrosion, drilling for fixing screws, welding (type?)
