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Question 1

a) Define the term Rapid Prototyping.                                                             
                                                                                                                                2 Marks


b) Identify and discuss the three categories of additive manufacturing, based on the classifications of their initial build material. Give one example of each.
                                                                                                                                      6 Marks


c) Discuss your understanding of support structure and explain, with the use of diagrams, how optimum part orientation can reduce its requirement.

                                                                                                                                6 Marks


d) Discuss the additive manufacturing process that is currently being developed to aid a future manned lunar space mission. Explain why this is the only one of the additive manufacturing processes that would be suitable for this mission. 
                                                                                                                                      6 Marks




Question 2

a) Explain your understanding of the term ‘COBOT’ and discuss why COBOTs will never be suitable for heavy industrial applications.
                                                                                                                          6 Marks


b) Explain the principle of two types of distance/range sensors, using sketches to illustrate your answer.
                                                                                                                                6 Marks


c) Explain your understanding of how brushless motors work using sketches to illustrate your answer. Discuss the impact that brushless motors have had on industrial robotic applications. 
                                                                                                                                4 Marks


d) Using suitable diagrams, explain your understanding of Roll, Pitch and Yaw when applied to a robotic end effector. 
                                                                                                                                4 Marks








Question 3

a) Discuss your understanding of Industry 4.0, identifying the essential requirements that will contribute to its success.
                                                                                                                                    5 Marks


b) ‘IOT / IIOT requires the use of IPv6 protocol’. 
Discuss the above.
                                                                                                                                    4 Marks


c) Using a case study, explain how Industry 4.0 is having an effect on product design.

                                                                                                                                    5 Marks
          

d) Explain your understanding of ‘Next Generation Sensors’ and identify their four most important characteristics.

                                                                                                                                    6 Marks
          



Question 4

a) Identify the two types of costs that determine the cost of a product. Discuss, using examples, of each of the cost types identified.                                                                                                                                                          
                                                                                                                             6 Marks


b) Discuss your understanding of how Industry 4.0 is having an impact on Value Engineering.
                                                                                                                                    4 Marks


c)  Explain the importance of the Boston Matrix when applied to Product Life Cycle Analysis.

                                                                                                                                    5 Marks
          

d) Explain your understanding of ‘FAST’ diagrams using sketches to illustrate your answer. Use a case study to illustrate how a well-known product has benefitted from Value Analysis.

                                                                                                                                    5 Marks
          


               






                                                                                  
Question 5

a) Explain your understanding of ‘Word Address’ programming and discuss its difference to ‘Conversational’ programming languages.
                                                                                                                                      4 Marks
            
b) Identify and analyse the canned cycle listed below and discuss each of its parameters.

G76 P021060 Q50 R0.025
G76 X9.852 Z-16 R0 P1074 Q400 F1.75

                                                                                                                               6  Marks

c) Identify the importance of creating an operational plan prior to writing a part program.
Discuss typical detail that should be included in the plan and especially the ‘Notes’ column.
                                                                                                                                      4 Marks


d) Discuss the grades of inserts available for CNC manufacture from ‘general machining’ to ‘hard machining’. Your answer should include reference to material removal methods for each insert grade and the typical material hardness each insert grade is capable of machining on the HRC scale.
                                                                                                                               6  Marks
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