
[1]

MMPD/MMIE-202 PTO

Total No. of Questions : 8] [Total No. of Printed Pages : 2

Roll No ..................................

MMPD/MMIE-202
M.E./M.Tech., II Semester Examination, June 2020

Reliability Engineering and Quality Management
Time : Three Hours

Maximum Marks : 70
Note : i) Attempt any five questions.

ii)  All questions carry equal marks.

iii) Assume data if needed.

iv) Use of statistical tables is permitted.

1. a) Explain terms mean time to repair, mean time between failure and mean time to failure along
with their relationship. 7

b) Differentiate between failure rate and hazard rate and establish relationship between them.
Also express reliability as a function of hazard rate. 7

2. a) Time to failure of an electric device is considered to follow a Weibull distribution. Ten of
these devices are put to life testing. The times to failure (in hours) are 89, 132, 202, 263, 321,
362, 421, 473, 575 and 663. If the Weibull distribution is correct choice to model the data,
what are the parameters of this probability density function? What is the reliability of a typical
device at 1000 hour? 7

b) Find out the reliability of a system which has standby redundancy by incorporating a sensing
and switching device SS as shown in figure

The system can work well when component A is functioning but when it fails sensing switch
allows component B to take over. Derive the expression for system reliability at any time t.

7

3. a) Explain the term quality assurance and briefly describe following in respect of quality assurance
7

i) Quality audit system
ii) Defect prevention

b) What is Taguchi’s loss function? How does this concept help in robust design of products? 7
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4. a) Control charts for X bar and R are maintained to control the diameter of a pinion shaft. From
the control chart data, it has been estimated that the process is presently centered at 2.067,
with dispersion 0.0078. The tolerance limits for the shaft diameter are specified as
2.050 ± 0.020. The unit cost of rework is estimated to be about 4.30 times the unit cost of
scrapping. 7
i) Does the process have the potential of meeting the specifications? Determine the target

value of process setting that would result in minimum cost of defective items?
ii) Briefly describe other suggestions to improve this process.

b) Discuss various process capability indices taking cases of both specifications applicable, only
upper specification applicable and only lower specification applicable. Quote suitable examples.

7

5. a) A process for the manufacture of 1.5 meter by 3 meter wood grained panels has performed in
the past-with an average of 2.7 imperfections per 100 panels. Construct a chart to be used in
the inspection of the panels and discuss the control if 25 successive 142 panels lots contained,
respectively 4, 1, 0, 3, 5, 3, 5, 4, 1, 4, 0, 1, 4, 2, 3, 7, 4, 2, 1, 3, 0, 2, 6, 1 and 3 imperfections.

7

b) What is operation characteristic curve? It is possible to achieve the objectives of both producer
and consumer simultaneously? 7

6. a) A proposed triple sampling plan is as follows:

                 Sample       Sample       Acceptance         Rejection
                    No.             Size                 No.                       No.

                     1                   5                   0                         *

                     2                   5                   1                         *

                     3                   5                   2                          3
* means rejection is not permitted

Plot OC curve of this plan assuming the lot size to be very large. 7

b) What is the significance of the Average Outgoing Quality Limit (AOQL) and Average Total
Inspection (ATI) in a sampling plan? How would you calculate AOQL and ATI for a single
sampling plan? 7

7. a) What are the elements of Total Quality Management? Enlist various drivers that promote the
use of TQM. 7

b) Discuss the contribution of following pioneers of TQM. 7
i) Deming                            ii)      Phillip Crosby

8. a) Describe the procedure of implementing quality function deployment and enlist its benefits.
7

b) Write short notes (any two): 7
i) Life cycle costing            ii)     Six Sigma
iii) Ishikawa Diagram             iv)    Cost of quality
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