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1(a)      In each of the processes listed below determine the process suitability in      
            terms of:                

(i) Dimensional control.
(ii) Surface finish.
(iii) Overall product quality expressed in mechanical property terms (e.g. strength, hardness and toughness).
(iv) Cost effectiveness in terms of the numbers made (productivity).             
                  
                   	Sand Casting  (metals)
                        Drop Forging (metals)
		Extrusion  (metals)
		
		
	
You may prefer to answer this question in a table, entering the appropriate comment in each box.
(12 Marks)

1(b)     Describe with the aid  of a flow diagram and suitable sketches the complete 
           manufacturing route of a small steel gear produced by the Powder Metallurgical                 
           route. Your answer should make reference to all of stages of production.          
                                                                                                                              (8 Marks)

2 (a)   Corrosion and wear resistant coatings can be applied to metallic substrates                     
           using  the Thermal Spraying process.
                                           
          Compare the Thermal Spraying process to other commonly used coating 
          processes, such as Electro-plating and  Weld cladding with particular  
          reference to:

                     i)   The adhesion/bonding of the coating.

                     ii)  The overall integrity of the coating (i.e. porosity, inclusion and oxide   
                           content).

                     iii)  The Health and Safety/COSHH implications.                                                                                                          
                                                                                                                            (10 Marks)

2(b)  Outline the general process route for the “hot dip galvanizing of steel”           
         Your answer should include reference to surface preparation, intermetallic  
         layers, possible defects, thickness control, and passivation.
			                                                                                        (10 Marks)

 
Question 3

During an injection molding process, 677g of polypropylene (PP) at a temperature of 450k is injected into an aluminium (Al) mold of mass 2200g at a temperature of 293k. Given that the solidification temperature of PP is 1300C and assuming that no heat is lost to the surroundings calculate:

a) The final temperature of the materials when in thermal equilibrium.
b) The energy transferred between the PP and the mold
c) The rate of energy transfer (assuming constant) if the PP reaches its final temperature in 45 seconds.
[20 marks]
Formulae and data

		

		


		Latent heat of fusion (PP) = 71.4JKg-1

		Specific heat capacity of Al = 900 JKg-1K-1
		Specific heat capacity of PP (solid) = 1920 JKg-1K-1
		Specific heat capacity of PP (liquid) = 2850 JKg-1K-1
			


Question 4

1. Calculate:
 
a. the resistivity of a nanotube of cross-section diameter 72µm if a 2.5cm length of this wire has a resistance of 0.01Ω
b. The breaking stress if it can withstand a force of 150N
c. The mass (required values given in the data sheets)
d. The extension before fracture given that E = 3TPa
[20 marks]
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