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Question 1
Our products must not only work correctly when first manufactured, they must continue to do so, for as long as our customers reasonably expect them to.

a) A component of a system has a known constant failure rate of 0.03/failures per 1,000 hours under its current operating conditions.

Calculate its reliability for continuous operating periods of 2,500 hours, 5,000 hours and 7,500 hours.  Comment on the results.
(10 marks)

b) Assuming a component has a known constant failure rate of 0.025/failures per 1,000 hours; predict the combined reliability over 3,000 hours of two such components connected together in series and parallel.
(7 marks)

c) Analyse the advantages and disadvantages associated with performing reliability testing.

(8 marks)


Question 2
A soap bar production process cuts the soap to size prior to packaging.  The quality department is concerned about the high level of rejects prior to packaging and has asked you as the quality engineer for the area to perform a machine capability study.

a) Evaluate what factors need to be taken into account prior to conducting a machine capability study.
(5 marks)

b) A machine capability study was carried out on the soap cutting machine and the following data was obtained

	Sample No
	Reading (mm)
	Sample No
	Reading (mm)
	Sample No
	Reading (mm)

	1
	6.17
	19
	6.16
	37
	6.16

	2
	6.10
	20
	6.15
	38
	6.15

	3
	6.13
	21
	6.13
	39
	6.16

	4
	6.16
	22
	6.13
	40
	6.13

	5
	6.17
	23
	6.15
	41
	6.17

	6
	6.14
	24
	6.16
	42
	6.16

	7
	6.14
	25
	6.15
	43
	6.15

	8
	6.11
	26
	6.16
	44
	6.16

	9
	6.17
	27
	6.15
	45
	6.12

	10
	6.11
	28
	6.15
	46
	6.15

	11
	6.14
	29
	6.16
	47
	6.18

	12
	6.17
	30
	6.12
	48
	6.15

	13
	6.14
	31
	6.15
	49
	6.17

	14
	6.14
	32
	6.16
	50
	6.15

	15
	6.11
	33
	6.12
	
	

	16
	6.10
	34
	6.12
	
	

	17
	6.15
	35
	6.15
	
	

	18
	6.12
	36
	6.18
	
	



Using the data above calculate the machine capability and machine capability index and comment on your findings.
(15 marks)
.
c) Explain why machine capability studies use 8S when process capability studies use 6S.
(5 marks)




Question 3
Materials handling functions can account for up to 70% of manufacturing costs and frequently a substantial investment so, there is a real need to ensure reliability of equipment.

a) A manufacturer uses automated guided vehicles to transport raw materials from the goods inward stores to the production line.  Loading time at the load station is 0.70 min and unloading time at the unload station is 0.70 min.  It has been calculated that 85 deliveries/hour are required and the following system performance characteristics are given.  Vehicle velocity is 40m/min; availability is 0.80; traffic factor 0.90; and operator efficiency is 0.85.

(i) Using Figure 1 determine the distances travelled loaded and unloaded.
(1 mark)

(ii) Calculate the delivery cycle time.
(2 marks)

(iii) Calculate the number of vehicles required to satisfy the delivery demand.
(6 marks)

(iv) Comment on what areas should be targeted for improvement and why.
(6 marks)
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Figure 1 AGV routing

b) [bookmark: _GoBack]Zimmers are in the process of purchasing a new conveyor system for their warehouse.  A purchase price of £200,000 has been quoted and you have been asked evaluate what other factors should be considered before the conveyor system is purchased.
(10 marks) 

Question 4
Lean manufacturing initiatives over the years have resulted in significant improvements in operational performance.

a) Explain what lean manufacturing is, its principles and benefits.
(15 marks)

b) Evaluate the concept of value adding and non-value adding activities in the context of a lean manufacturing environment.
(10 marks)
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