Question 4
A flexible manufacturing system (FMS) is a method of production that prioritises adaptability.  FMS is designed to accommodate production changes without affecting the quality, budget, or production deadline.

a) Explain the advantages and disadvantages of utilising flexible manufacturing systems.

(12 marks)

b) Hill and Skinner Ltd make biscuits, and they need to improve the production efficiency.  Current production output is 9,000 units a week and they work 39 hours a week.

	Work element
	Precedence
	Time (mins)

	A
	-
	0.15

	B
	A
	0.25

	C
	B
	0.30

	D
	C
	0.28

	E
	D
	0.22

	F
	C
	0.07

	G
	F, E
	0.10

	H
	G
	0.10



(i) Draw and label a precedence diagram using the information in the table above.
(3 marks)

(ii) Calculate the desired cycle time.
(2 marks)
(iii) Calculate the theoretical minimum number of workstations.
(2 marks)
(iv) Balance the production line.
(3 marks)
(v) Calculate the line efficiency and balance delay.
(3 marks)


Solution

(i) Candidates are required to draw and label a precedence diagram.
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(ii) Candidates are required to calculate the desired cycle time.

Cycle time = 

Cycle time = 

Cycle time = 0.26 mins


(iii) Candidates are required to calculate the theoretical minimum number of workstations.

Number of workstations = 

Number of workstations = 

Number of workstations = 5.6 workstations or 6 workstations







(iv) Candidates are required to redraw the precedence diagram and show the line balanced with
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(v) Candidates are required to calculate the line efficiency and balance delay.

Efficiency = 

Efficiency = 

Efficiency = 0.9423 or 94.23%

Balance delay = 1 – efficiency

Balance delay = 1 – 0.9423
Balance delay = 0.0577 or 5.77%
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