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ANSWER three QUESTIONS

Question 1
Six-sigma is often referred to as a tool that significantly improves customer satisfaction and shareholder value by reducing variability in every aspect of our business.

Prepare a report that fully evaluates what activities would be carried out in either the ‘define’ or ‘measure’ stages of the DMAIC methodology.
(25 marks)



Question 2
The study of reliability of equipment and failure patterns is an essential part of process and equipment improvement plans.

a) A leading manufacturer of centrifugal pumps has gathered the following data related to repairs required by model MFG over the past 12 years

	Year
	Failure rate

	1
	18,000

	2
	2,600

	3
	950

	4
	875

	5
	800

	6
	825

	7
	890

	8
	970

	9
	960

	10
	1750

	11
	28,000

	12
	60,000



Using the data above, construct a bathtub curve and clearly explain the significance of the main sections of the curve in relation to reliability engineering.
(12 marks)

b) SHD Logistics is considering installing a new picking line, but requires data on the overall reliability of the system.  Using the data below calculate the overall reliability of the picking line.
(13 marks)R1 = 0.89
R2 =0.82







R3 = 0.95
R4 = 0.95
R8 = 0.90


R6 = 0.98




R5 = 0.90

R7 = 0.98





Question 3
Efficient handling and movement of material is essential for effective process management.  Materials handling can represent a significant proportion of manufacturing costs and this needs to be managed cost effectively.

a) Discuss three applications that automated guided vehicle systems can be used for in manufacturing.
(6 marks)

b) Using the data below determine the number of vehicles required to meet the delivery schedule for this layout if a total of 64 del/hr are required.

Loading time at the load station = 0.60min and unloading time at the unload station = 0.50min.  The following performance characteristics are given: vehicle velocity 40m/min, availability 0.95, and traffic factor 0.85 and operator efficiency 0.75.
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Figure 1 AGVs Layout



Determine the following

(i) Distances travelled loaded and unloaded.
(1 mark)

(ii) The ideal delivery cycle time.
(3 marks)

(iii) The number of vehicles required to meet the delivery schedule 64 del/hr.
(6 marks)

c) Explain three ratios that can be used to evaluate the performance of materials handling function.
(9 marks)

Question 4
ERD Engineering extrudes plastic pipes for use in the construction and building sector.  Every hour a sample of five pipes is taken and the diameter measured.  For the past 10 hours the following data has been collected.

	Sample
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	X1
	25.83
	25.47
	24.83
	25.87
	25.89
	26.20
	25.83
	25.91
	26.20
	25.10

	X2
	26.01
	25.71
	25.01
	25.78
	26.20
	26.35
	25.21
	25.20
	26.20
	25.12

	X3
	25.25
	25.63
	25.71
	25.64
	26.01
	26.70
	25.38
	25.18
	26.71
	25.15

	X4
	25.31
	25.87
	25.41
	25.60
	26.95
	26.12
	25.47
	25.61
	26.83
	25.18

	X5
	25.41
	25.24
	25.32
	25.70
	25.32
	26.28
	25.48
	25.33
	26.94
	25.28



a) Using the data above construct a suitable control chart to demonstrate whether the process is in control or not and comment on your findings.   
(15 marks)

b) Explain the main objectives of statistical process control.
(6 marks)

c) Discuss concisely why it is necessary to calculate Cp and CpK values when determining the capability of a process.
(4 marks)
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