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1   (a) The selection of the appropriate processing route for the manufacture of polymeric
           components depend upon four main factors:
     (i)  Dimensional accuracy and surface definition
    (ii)  Glass Transition Temperature
   (iii)  Cooling rate
   (iv)  Applied Pressure
          Discuss the significance of each of the above factors regarding the three    
          main polymer structures, namely: amorphous, semi-crystalline and cross linked.
                                                                                             (12 Marks)
1 (b)   Ceramics are frequently applied to metallic components, in the form of coatings, to 
           improve such properties as hardness, wear, fatigue resistance and corrosion. 
           Describe how ceramic powder is manufactured, and distinguish between the 
           HVOF (high velocity oxygen fuel) and PLASMA processes used for the 
           application of ceramic coatings.
2(a)    Prepare the flow diagram showing the complete “powder forged” processing 
           route for a quality, low alloy, medium carbon steel connecting rod used for a high 
           performance automobile engine. With reference to this flow diagram, describe in 
           detail each of the stages involved.
                                                                                                                      (10 marks)
2(b)    Outline the fundamental differences between solid state and fusion 

           welding processes, with particular reference to how each of these 
 
           welding processes deals with the oxidation of the welded area.

                                                                                                                    (10 marks)
3 (a)   The turning operation performed on a lathe, driven by a 15 Kilowatt motor, is 

           capable of taking a maximum cut of 3.0 mm at a cutting speed of 150m min-1 and  

           at a feed rate of 0.5 mm rev-1. 

           Calculate  (i)  the surface area per second removed (assuming that the surface 

                                 area  is generated on both the swarf and the workpiece)  

                            (ii) the amount of energy required per unit area ( i.e. joules m-2 )                                          


                                                                                                                  (12 marks)

3 (b)   Describe what is meant by the structure, grade and bond as applied to abrasive 

          wheels and outline the significance of these factors in the grinding process.

                                                                                                                  (8 marks)



4a) Draw and label a BOS vessel                                                             (10 marks)

4b) Oxygen is blown into the BOS vessel and fluxes are added. 

i) What is the purpose of the fluxes?                                                (2 marks)

ii) What is the purpose of the oxygen?                                             (2 marks)

iii) Are the reactions taking place endothermic or exothermic?         (2 marks)


iv) Which waste products of these reactions are recycled and how is this achieved?  
                                                                                               (4 marks)
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