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ANSWER ALL QUESTIONS

Question One
(a) i) Explain how the chemistry of Ironmaking in a blast furnace works.
ii) Balance the equation
Fe2O3 + CO = Fe +CO2
(10 marks)
(b) i) Describe the development of Ironmaking from the Pit furnace
 to a modern-day blast furnace. 
ii) Sketch and label a Stuckofen furnace. Compare and contrast this furnace with a modern blast furnace.
(10 marks)

Question Two
(a) Describe the difference between subtractive and additive manufacturing. 
(2 marks)
(b) Compare and contrast Abrasive Water Jet Cutting with a traditional method of machining.
(8 marks)
(c) Explain how the process of EBM (Electron Beam Machining) works
 and state its advantages and main applications.
										(10 marks)


Question Three
(a)    The majority of metallic processing can be divided into two fundamental routes, which are:
i) the direct production of components by “casting” molten metal into a mould. For example: sand, die and investment casting.  
ii) the production of components by “mechanical deformation” from sectional form (billet, plate, bar stock, and sheet) For example: forging, extrusion, deep drawing and pressing. 

Compare and contrast components produced by both process routes with reference to dimensional accuracy, surface finish and mechanical properties.

                                                                                                                 	 (12 marks) 
   
(b)     Distinguish between fusion and solid-state welding outlining the principles employed in each case. Illustrate your answer by describing an 
example of the fusion welding process and an example of a solid-state welding           
process.  
                                                                                                                  	 (8 marks)
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