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1.
(a)
Many Coordinate Measuring Machines are capable of creating files of


 


lines, circles and points in DXF format.  It is said that these may be


 


read directly into a CAD system.  Describe the problems associated 





with this.









(8)


(b)
Draw a rectangular grid on the product shown to recover 






appropriate surface data (Figure Q1) attach your drawing to the

 



answer sheet.  (Use page 6/7).







(6)


(c)
In a surface modeller identify the data that would be attached to any 




specific point on the mesh.







(6)

2.
(a)
The production of rapid prototypes by various techniques requires a 



support structure for overhanging sections of the model.




Explain what is meant by this and illustrate how this is achieved in 





three engineering processes.







(12)


(b)
Rapid prototyping is normally achieved by 'slicing' the product.



  


Describe how this is interpreted in the 'cslice' format.




(8)

3.
The 'flow' and 'process' layout of manufacture appear to be at opposite ends 



of the spectrum of options for manufacture.  Discuss the two options and place 


them in the product spectrum.








(20)

4.
The need to produce viable product groups for use in cellular manufacture


has given rise to several options for classification.  Describe and discuss


these in detail.










(20)
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5.
The need for high utilisation of expensive flexible automation, especially 


FMS, has lead to the introduction of at least one shift unmanned or 


minimally manned.  What specific requirements does this place on the


equipment and its control?








(20)

6.
The supply and control of production tooling has always been an issue.  


Discuss the contribution that Tool Management Systems may make to 


   manufacturing.










(20)
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7.
(a)
The data shown in figure Q7 has been collected for the four products

 

to be organised for assembly in "mixed mode".




Devise a launching sequence.
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where
Ch is the individual cycle time





 is the ideal cycle time





 is the longest cycle time






(12)





	Model


	Cycle time

(mins)
	Qty/8 hr

shift

	CK560

MK240

BJ51

C5200
	1.5

0.7

2.1

2.6
	80

55

90

40




Figure Q7


(b)
Identify any problems with your sequence and suggest solutions. 


 


What is the problem with model MK240?





(8)
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8.
As part of a manufacturing cell a machine to package compact discs and literature into CD cases is required.  The design of the machine incorporates a sloping track from which the cases are escaped onto the packaging machine.  The hardware solution for this track is shown in figure Q8, page 7/7.  For automation of the cell suggest


(a)
the position of required sensors







(6)


(b)
the actuators required








(6)


(c)
a control flow chart








(8)
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