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ANSWER Three QUESTIONS
Question 1
Failure modes effects analysis (FMEA) is a powerful analytical tool used in quality management and risk management.

a) Discuss the benefits that may be achieved by undertaking an FMEA exercise.
(8 marks)

b) Explain in detail the process for conducting an FMEA exercise using examples where possible to support your answer.
(17 marks)



Question 2
Statistical process control (SPC) is a proactive way of monitoring processes for defective product.

Befordes Plastics Ltd produces lids for a range of jars and prints on them.  Every hour a sample is taken to check for defective product.  The following data was gathered over a 16 hour period.

	Sample
	1
	2
	3
	4
	5
	6
	7
	8
	9

	No of defectives
	8
	12
	4
	22
	8
	10
	7
	19
	14

	Sample size
	120
	130
	108
	115
	140
	101
	112
	137
	114




	Time
	10
	11
	12
	13
	14
	15
	16

	No of defectives
	15
	16
	11
	16
	8
	7
	10

	Sample size
	118
	123
	111
	109
	120
	102
	122




a) Construct a proportion defective control chart that demonstrates the current state of control of the process and comment on your findings.
σ = 
(15 marks)
b) The following data has been obtained from another process making nails.
Process Specification 2.75± 0.03mm
Grand Average = 2.74mm
Sample size = 4
Average range = 0.027mm
d2 = 2.06
Calculate the Cp and Cpk values for the process and comment on your findings.
(6 marks)

c) Explain what is meant by common causes and special causes in the context of process variation.

(4 marks)

Question 3
Roman and Saxon Manufacturing Ltd have gathered the following data for their new speciality drinks line.

a) The process can be broken down into the following elements shown below and they want to optimise the efficiency of the production line.  They have just received an order from a small chain of supermarkets for 7,000 units of their multi fruits natural drink.  The number of hours worked by the plant is 38 hours per week.

Work element		    Precedence		Time (mins)

	A			-		    0.12
	B			A		    0.33
	C			B		    0.33
D			C		    0.25
E			D		    0.17
F			D		    0.05
G		            E, F		    0.10
H			F		    0.08
I		           G, H		    0.25
(i) 	Draw and label a precedence diagram using the information in the table.  
(3 marks) 
(ii)	Calculate the desired cycle time and theoretical minimum number of workstations.

(4 marks)

(iii) 	Balance the production line.
(3 marks)


b) Evaluate how a cellular layout combines a product and process layout.  What are the advantages and disadvantages of cellular layouts?
(15 marks)



Question 4
It is widely recognised that one of the keys to a successful manufacturing operation is efficient supply chain management

a) Explain what is meant by the terms supply chain and supply chain management.
(5 marks)

b) Evaluate what issues need to be considered in order to establish supply chain management in an organisation.
(10 marks)

c) Discuss the issues that are driving the need for improved supply chain management.

(10 marks)
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