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INSTRUCTIONS AND INFORMATION FOR THE CANDIDATE 

1. Answer any five (5) questions. 

2. All questions carry 20 marks each. 

3. This paper contains seven (7) questions. 

4. There are thirteen (13) printed pages. 

5. List of formulae is attached in Appendix A at the end of the question paper. 
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QUESTION 1 

a) There are two broad classes of polymeric material available for polymer processing – 
thermoplastics and thermosets. For the two types highlight the following: 

i) The characteristics of  the polymer.                          [2,4] 
ii) Common product applications.       [4]  
iii) Types of polymer processing applicable.      [4] 
b) Figure Q1 shows the sectional view of two proposed alternative designs for an injection-

molded box shaped part that is enclosed on four sides. From the point of view of tooling 
costs, which of the two designs is most costly? Assume that the wall thickness is the 
same in all designs.       [6] 
 

 

Figure Q1 

QUESTION 2 

a) There are four types of ribs that can be used in Injection molded parts. 
i) Name the four types of ribs.      [4] 
ii) Describe the effects they have on the cycle time.   [2] 
iii) Explain two (2) ways in which the sink marks due to ribs can be avoided. 

[4]  
b) You are part of the design team at Kotek Engineering. You have been asked to roughly 

estimate the cycle time for the part shown in Figure Q2 if it is produced with commercial 
tolerances. What would you estimate the the cycle time to be if the part is made of nylon 
6 in a mold with an SPI finish of 3. The maximum wall thickness of the part is 2.5mm. 
The minimum wall thickness is 1.5mm. 
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Figure Q2 

QUESTION 3 

a) Discuss the following types of metal casting methods, in each highlighting the method, 
types of metals which can be used for the particular type, part types that can be produced. 
i)  Sand casting               [3,1,1] 
ii) Investment Casting.              [3,1,1] 

b) Explain five DFM guidelines for casting.     [10] 
 

QUESTION 4 

a) The stamping process can be divided into two broad categories. Using appropriate 
diagrams distinguish the two categories.     [6] 

b) The part shown in Figure Q4  is made of soft cold rolled steel. The location of the holes 
A and C are not critical. Distortion of hole B is not permitted. Determine: 
i) The relative die construction cost for the part.    [6] 
ii) The relative die material cost for the part.    [6] 
iii) The overall die cost for the part.      [2] 

 
Fig Q4 
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QUESTION 5 

a) Use Fig Q5 to answer the following questions; 
 
i) Use an appropriate algorithm to deduce the number of active stations required to 

produce the part.         [4] 
ii) There are two possible layouts for developing the strip for the part. Show these 

two possibilities by means of clear sketches.      [2] 
iii) Choose one possible layout and complete the strip development process.  [8] 

b) Define using diagrams the following terms commonly used in the construction of dies. 
i) Internal undercuts         [3] 
ii) External undercuts        [3] 
 

 

Figure Q5 

QUESTION 6 

a) For a production volume of 40 000 parts, given that: Shear strength σ- 306MPa, A-
48.2inches, Feff – 0.75, tsetup – 1hr, t˳- 0.234, V˳ - 3750mm³, Cmr – 1.00 and Cd – 3.49 
for the part shown in Fig Q4 in question 4. Assume it is made of soft cold rolled steel. 
Determine: 
(i)  the relative processing cost,        [8] 
(ii) relative material cost and       [2]  
(iii) Total relative part cost       [2]  

b) As part of BJ Tool and DIE you are to give a talk to a design class that is involved in the 
design of a product that contains a substantial number of stamped parts. As part of your 
talk you decide to focus on the design of the parts as it affects tooling cost. 
 
i) Explain why you decide to focus on tooling cost as opposed to material or 

processing cost?        [4] 
ii) Explain in detail exactly which features of the part affect tooling cost. [4] 

 

QUESTION 7 
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a) Briefly explain four aspects in the design for manufacturing guidelines for stamped parts.  
           [8] 

b) For the stamping shown in Fig Q7 what are the redesign suggestions that you can make to 
help reduce the cost to stamp the part.     [6] 

c) Explain in the detail the 6 rules of thumb that should be followed in order to produce a 
good strip layout.          [6] 

 

Table Q7 

End of Exam 

APPENDIX A: A LIST OF FORMULAE FOR INJECTION MOLDING 
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Relative Machine Hourly Rate Chᵣ 
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