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ANSWER three QUESTIONS
Question 1

a) Evaluate why the use of Short Run SPC charts is a good idea in modern batch manufacturing.
(5 marks)

b) Drakkes Manufacturing Ltd supply chiller units which are filled with an anti-freeze chemical.  The concentration of the antifreeze is checked daily and the following results have been obtained over the next 20 days.

	Day
	Result (ppm)
	Day
	Result (ppm)

	1
	36.8
	11
	33.0

	2
	38.0
	12
	37.2

	3
	31.7
	13
	38.4

	4
	32.0
	14
	34.0

	5
	35.3
	15
	32.7

	6
	31.4
	16
	30.1

	7
	33.5
	17
	38.3

	8
	31.1
	18
	36.1

	9
	37.8
	19
	30.2

	10
	31.9
	20
	39.2



Using a sample size of n = 3 construct a moving average moving range chart and comment on your results.
(15 marks)

c) Explain where Cusum charts can be used and the reasons for their use.  
(5 marks)

Question 2
FMEA is widely seen as a very valuable risk assessment technique that provides quantitative as well as qualitative analysis.

Explain in detail how you would undertake an FMEA exercise.
(25 marks)






Question 3
Quality function deployment (QFD) is a way to capture, organise and deploy the voice of the customer both internally and externally.

a) Critically analyse the role that the Kano Model plays in improving quality.
(10 marks)

b) Evaluate the relationship that QFD has with Total Quality Management (TQM)
(7 marks)

c) The following data in Figure 1 has been obtained from a QFD study.  Calculate the how much values and explain the importance of these values in QFD analysis

(8 marks)
Figure 1	QFD Study Aircraft Seats    
	
	Importance
	Width of armrest
	Armrest recess depth
	Profile of back
	Back thickness
	Liquid resistant fabric
	Stain resistant fabric
	Washable fabric
	Fabric wear resistant
	Material FST performance
	Mountings interchangeable

	Arm rest folds away
	5
	
	
	
	
	
	
	
	
	
	

	Arm rest wide enough
	5
	
	
	
	
	
	
	
	
	
	

	Enough leg room
	8
	
	
	
	
	
	
	
	
	
	

	Lumbar support
	8
	
	
	
	
	
	
	
	
	
	

	Doesn’t soak up split drink
	5
	
	
	
	
	
	
	
	
	
	

	Fabric stain resistant
	6
	
	
	
	
	
	
	
	
	
	

	Easy to clean

	6
	
	
	
	
	
	
	
	
	
	

	Durable

	6
	
	
	
	
	
	
	
	
	
	

	Lightweight

	9
	
	
	
	
	
	
	
	
	
	

	Fit more passengers in
	5
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	





Question 4
Machine capability studies help to provide a picture of the performance of the process as a whole.

a) Explain why machine capability studies use 8s when Cm and Cp values use 6s.
(5 marks)

b) Using the data below perform a machine capability study using a tolerance of 24.69mm ±0.05mm and comment on your findings.
(15 marks)
	Sample
	Reading
	Sample
	Reading
	Sample
	Reading
	Sample
	Reading
	Sample
	Reading

	1
	24.70
	11
	24.74
	21
	24.68
	31
	24.72
	41
	24.72

	2
	24.66
	12
	24.64
	22
	24.74
	32
	24.70
	42
	24.70

	3
	24.72
	13
	24.78
	23
	24.72
	33
	24.74
	43
	24.78

	4
	24.74
	14
	24.68
	24
	24.70
	34
	24.74
	44
	24.68

	5
	24.70
	15
	24.72
	25
	24.76
	35
	24.66
	45
	24.76

	6
	24.78
	16
	24.76
	26
	24.68
	36
	24.76
	46
	24.70

	7
	24.68
	17
	24.70
	27
	24.74
	37
	24.72
	47
	24.74

	8
	24.68
	18
	24.66
	28
	24.66
	38
	24.70
	48
	24.66

	9
	24.72
	19
	24.72
	29
	24.74
	39
	24.68
	49
	24.72

	10
	24.64
	20
	24.68
	30
	24.72
	40
	24.65  
	50
	24.70


  
c) Evaluate what steps should be carried out prior to performing a machine capability study.
(5 marks)
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