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Seat No.: ________                                                    Enrolment No.______________  

GUJARAT TECHNOLOGICAL UNIVERSITY 
M. E. - SEMESTER – II • EXAMINATION – WINTER • 2013 

Subject code: 1720908 Date: 23-06-2014 
Subject Name: Reliability Engineering 
Time: 10.30 am – 01.00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 

 
Q.1 (a) What are the key reasons for using reliability engineering? Explain Reliability 

bath tub curve with neat diagram. 
07 

 (b) What do you mean by Quality Function Development (Q.F.D.)? Also Elaborate 
the procedure of making QFD. 

07 

    Q.2 (a) What is Design of Experiments (D.O.E.)? What are the components and 
benefits of D.O.E.? 

07 

 (b) Explain Fault Tree Analysis with suitable example; also mention the 
fundamental difference between Fault Tree Diagrams (FTDs) and Reliabity 
Block Diagrams (RBDs). 

07 

  OR  
 (b) For an emergency operation theater in a hospital, the power is obtained from 

the main city supply through a transformer connected in series. To ensure an 
uninterrupted supply, an auxiliary generator is also used with a suitable switch 
over. The probability of failure of city supply is 0.01 and the transformer 
reliability is 0.996. The auxiliary power generator has reliability factor of 0.99. 
Draw the block diagram for the system. Construct the fault tree and, based on 
this, calculate the reliability of the system. 

07 

    Q.3 (a) Write a short note on Failure mode effect analysis (FMEA) also explain 
FMECA. 

07 

 (b) Explain two-state Markov process. (Single component with repair) and derive 
the equations for steady state probabilities.  
 

07 

  OR  
Q.3 (a) Five elements (a, b, c, d and f) of a system are connected as shown in fig, 

which also indicates the reliability of each element. Calculate the system 
reliability 

 

07 

 (b) A pump motor exhibiting a constant hazard rate has a reliability of 90 percent 
from operating time of 1000 hours.  

(a) What is the average failure rate of the pump motor? 
(b) What is the MTBF? 
(c)  What is the reliability of the item for an operating time of 2000 hours? 

And for 4000 hrs? 
(d) Corresponding to a reliability of 0.5, what is the operating time? 

 

07 
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Q.4 (a) Explain in brief Accelerated test method for reliability. 07 
 (b) Explain the load-strength interference in Reliability. 07 
  OR  

Q.4 (a) The flat bar shown in fig is subjected to an axial load of 4500 N which is 
completely reversed. The mean tensile strength of the material is 550 MPa. 
Estimate the reliability assuming that both stress and strength are normally 
distributed. The flat is 6 mm thick.  
For machined surface d = 4.51, e = -0.265, and Vka = 0.06, Kb = 1, Ka = 0.923, 
Vkc = 0.044, Stress concentration factor α = 2.18 and notch sensitivity factor q 
= 0.81.  

 

07 

 (b) Estimate the probability of failure free performance by the wear criterion of a 
sliding contact working in dry friction and with the following data, 
H1 for bearing ranges from 40HB to 50HB, 
H2 for shaft ranges from 350HB to 370HB, 
Shaft dia = 30 mm, specification, H8/d8 fit, 
Average pressure ṗ = 5Mpa, 
Coefficient of variation for pressure Vp = 0.035, 
Velocity of traverse g = 0.2m/sec,  
Range for coefficient of friction f is 0.05 to 0.10, 
Assume mean wear intensity Ỉ = 10-10, 
Minimum allowable play hmax = 0.15 mm, 
Service time of assembly = 800 hr, for 30H8/d8 fit hin = 0.073, and the mean 
square deviations for bore and shaft diameters are respectively 0.0055 mm and 
0.0055 mm.  

07 

    Q.5 (a) Explain Pareto analysis using appropriate example also discuss its usefulness in 
reliability engineering. 

07 

 (b) Write short note on reliability growth monitoring of repairable systems. 07 
  OR  

Q.5 (a) The life (in hours) of electric bulb is distributed normally with mean µ and 
standard deviation σ. The life of 83.40% the bulb is less than 1400 hours and 
that of 2.5% of the bulb is more than 1800 hours. Determine the values of µ 
and σ.  

07 

 (b)   A privately managed operating theatre has its own diesel power generating 
unit. From past experience, it is observed that the average length of trouble free 
service of the generating unit is 20 days. After a breakdown, it takes on an 
average one day to restore the unit to an operating condition. Assume that the 
time between breakdowns and the repair time are both exponentially 
distributed. If the generating unit is in an operating condition now, determine 

(a) The probability that it will breakdown within the next 30 days, 
(b) The probability that it will breakdown on the seventh day from now, 
(c) The proportion of time it will be in the operating condition over a long 

period of time, 
(d) The average availability over a long period of time.  

07 
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