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Question 1
In various industries the reliability of equipment is vital not only to the success of the brand, but also to the safety of the general public and the users of these products.

a) Reindeer Engineering produces control systems for jet engines and has been asked by one of its major suppliers to provide details on the overall reliability of the system.
Using the data in Figure 1 calculate the overall reliability of the new system.
(12 marks)
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Figure 1 Reliability system

b) Evaluate how the reliability of the system in part a) can be improved.
(5 marks)

c) Analyse the advantages and disadvantages of using reliability tests.
(8 marks)


Question 2
Product quality is vital to the success of businesses and engineering projects.  Faults today have to be found early and rectified before the customer notifies you there is a problem.

a) Optical Designs produces lenses for use in medical diagnostic equipment.  Every batch is sampled with a sample of constant size taken and inspected for surface blemishes.

As the quality engineer responsible for this process analyse what kind of SPC chart could be used to monitor the process.
(6 marks)

b) Beams Lighting Ltd produces bulbs for car headlights.  Every hour samples are taken and tested.  The company currently uses proportion defective charting (p chart) t monitor the process.

From the results of the previous twenty samples the chart was set up using the data below.

Mean proportion of rejects () = 0.015
Mean sample size (n) = 115

Control limits are set using
		UWL at  + 2 x 
		UAL at  + 3 x 

The following data was obtained from the next ten samples

	Number in samples
	92
	88
	120
	130
	128
	141
	107
	80
	95
	138

	Number of rejects
	4
	6
	2
	4
	6
	2
	3
	5
	4
	3



Construct a proportion defective control chart noting the control lines can remain static provided the sample size varies from the average size (n) by no more than ± 20%.
(15 marks)

c) Comment on your findings from part b)
(4 marks)


Question 3
Taguchi in his analysis of problems took a largely different view of quality compared to the traditional views of quality that were held in the west.

a) A design of experiments was conducted on a power coating process to evaluate the effect of seven process variables, which might influence the percentage yield of the process.  An L8 orthogonal array was used and the results are shown below.

	Setting
	A
	B
	C
	D
	E
	F
	G
	Score

	1
	1
	1
	1
	1
	1
	1
	1
	88

	2
	1
	1
	1
	2
	2
	2
	2
	84

	3
	1
	2
	2
	1
	1
	2
	2
	89

	4
	1
	2
	2
	2
	2
	1
	1
	95

	5
	2
	1
	2
	1
	2
	1
	2
	78

	6
	2
	1
	2
	2
	1
	2
	1
	86

	7
	2
	2
	1
	1
	2
	2
	1
	74

	8
	2
	2
	1
	2
	1
	1
	2
	90


∑T = 684

Construct a response table and indicate the optimum parameter settings for the process.

(10 marks)

b) Explain what is meant by the term interaction in the context of a design of experiments using examples to support your answer.
(5 marks)

c) The key to managing processes is measurement.  Analyse what issues need to be taken into account when developing a measurement system for industrial experiments.

(10 marks)

Question 4
Failure mode effects analysis (FMEA) can be used as a valuable planning tool to assist with building quality into an organisation’s products and services.

Prepare a detailed report using an example of your choice to support your answer that clearly explains how you would conduct an FMEA analysis.
(25 marks)
