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Q1 (a) Describe the significance of structures and machine components made of two 
materials with different coefficients of thermal expansion. 

(5 marks) 

(b) Describe the engineering significance of the existence o f a eutectic point in phase 
diagrams. 

(5 marks) 

(c) Explain the difference between hardness and hardenability. 
(5 marks) 

(d) Describe the characteristics o f ; 
(i) an alloy 
(ii) pearlite 
(iii) austenite 
(iv) martensitc 
(v) cementite. 

(10 marks) 

0 2 (a) Explain the importance of controlling an ingot's structure. 
(5 marks) 

(b) Discuss why the cost of mill products of metals int cases as thickness and section 
size decrease. 

(10 marks) 

(c) Discuss how trace elements affect the ductility of steels. 
(10 marks) 

Q3 (a) Describe the stages involved in the contraction of metals during casting. 
(5 marks) 

(b) Explain the effects of mould materials on fluid flow and heat transfer in casting 
operations. 

(10 marks) 

(c) A cylinder with a diameter of 1.5 in. and height of 3 in. solidifies in 3 minutes in a 
sand casting operation. 

(i) Determine the solidification time if the cylinder height is doubled. 

(ii) Determine the time if the diameter is doubled. 
(10 marks) 
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0 4 (a) Explain why arc ri ers not as useful in die casting as they are in sand casting. 
(5 marks) 

(b) In shell-mould casting, the curing process is critical to the quality of the finished 
mould. In this stage of the process, the shell-mould a ssembly and cores are placed 
in an oven f o r a s h o r t period of time to complete the curing of the resin binder. 

Fxplain the process. 
(5 marks) 

(c) The blank for the pool shown in Appendix I is to be sand cast out of A-319, an 
aluminium casting alloy. 

Illustrate the wooden pattern for this part, and include all necessary allowances 
for shrinkage and machining. 

(15 marks) 

Q5 (a) Fxplain why some joints may have to be preheated prior to welding. 
(5 marks) 

(b) Discuss the advnnt tges of electron-beam and laser-beam welding compared with 
arc welding. 

(10 marks) 

(c) A welding operatit 11 will take place on carbon steel. The desired welding speed is 
around 0.8 inches second. 

Determine the current needed if the weld width is 0.2 inches if an arc welding 
power supply is used with a voltage of 12 V, 

(10 marks) 
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Q6 (a) ll is a common practice to tin-plate electrical terminals to facilitate soldering. 

Explain why tin is used. 
(5 marks) 

(b) Refer to the simple butt and lap joints shown at the top row of Appendix IE 

(i) Assuming that the area of the butt joint is 5 mm x 20 mm and referring to 
the adhesive properties given in Appendix III, estimate the minimum and 
maximum tensile force that this joint can withstand. 

(10 marks) 

(ii) Estimate these forces for the lap joint, assuming that its area is 15 mm * 
1 5 mm. 

(10 marks) 

END OF QUESTION PAPER 
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Append ix I 
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A p p e n d i x II 

P E P F R I K S A A N A K H I R 
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Append ix III 

PIMM-R IKS A A N A K I I I R 
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