Question 1
Our products must not only work correctly when first manufactured, they must continue to do so, for as long as our customers reasonably expect them to.

a) A component of a system has a known constant failure rate of 0.03/failures per 1,000 hours under its current operating conditions.

Calculate its reliability for continuous operating periods of 2,500 hours, 5,000 hours and 7,500 hours.  Comment on the results.
(10 marks)

b) Assuming a component has a known constant failure rate of 0.025/failures per 1,000 hours; predict the combined reliability over 3,000 hours of two such components connected together in series and parallel.
(7 marks)

c) Analyse the advantages and disadvantages associated with performing reliability testing.

(8 marks)

Question 2
Critical equipment is expected to be reliable continuously and run for long periods of time without failing.

a) There are many definitions of reliability, but four factors keep coming to mind (1) Numerical value; (2) Intended function; (3) Life and; (4) Environmental conditions.  Evaluate each of these four factors in relation to the reliability of products.
(8 marks)

b) Discuss two ways in which failure can be classified.
(4 marks)

c) Twenty components were put on test and the following failures occurred in hours:
15, 85, 105, 145, 225, 295, 335, 465, 684, 878, 1000, 1250, 1305, 1425.  The test failed after 1500 hours with 6 components still surviving.
Calculate the mean time between failure (MTBF) and the failure rate.
(6 marks)

d) Analyse the significance of mean time between failure and mean time to repair in modern manufacturing operations.
(7 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
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