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I nstructions to the candidates:
1) Answer Q.10rQ.2, @.30r Q4,Q.50r Q.6, Q.7 or Q.8. O
2) Draw suitable heat diggrams, whenever necessary.
3) Figuresitosthe rightindicate full marks. 0

4) Assupiestitabledata if necessary. % .

Q1) @& Explainfollowing basic concepts of Reli4): [8]
0 FailureRate (A (1)) (b
i)  Hazard Rate (h(t)) Q |
i) MTTF
iv) MTBF ‘\Q
\Y

V)  Probability: Functron (PDF)

|@)ISU‘I bution Function (CDF)

b) el |I|ty’> Distribution between Quality and Reliability of a
plain thé,causes of Unreliability in mechanical systeqr. [9]

% }
QZ What are the different modes of Failure? Dfatw’' & explain a specimen

‘Bath Tub Curve showing various life charagteristic’phases/regions.[ 8]
%o M

The failures of brakes of Ten Automabiies are observed to be 43500,
52000, 72000, 84500, 93500, 101000, ¥11560,116000 & 123500 miles
of operations. Plot the probability density, probability distribution,
reliability and the hazard function of thefaiuretimeto brakes. [9]
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Q3) @ Calculatethereliability of the syi.ﬁysh
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own in following Fig. (1). The
al componentsin the system. [10]
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b) A@% C@;}lsi sts of three components 1, 2 and
A, =0.006, A,=0.004 and A, = 0.001 per ho

missioftime of 20 hrs. and system reliability of @°S;
W;I%reliabilityof each subsystem for enti iS5

eCtively. Assuming
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% E b) A system consists of three units con@gi n ,@r\es, with reliabilities
r

R,=0.70,R,=0.80and R, = 0.9. It isd
system to be 0.65. How should this be ap

by Minimum Effort Method?
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Q5) @ WhatisFMECA? Givethe proced@ of FMECA. State importance of
RPN in FMECA, with example. , [8]
O

b) Fig. (3) shows three valves, ‘% and C, a pump (P), a pipeline and a
tank to collect water pumped from the pond. Construct the fault tree
corresponding tom$top rent “No Flow of Water Into The Tank”. [9]

Valve (A)

*
Pump (P) &

Fig.(3)

w,
Q6) @  Write Short noteson(Any 2):
i) FaultTreeAnaysis.
i) Ishikawafor falure
i)  Symbols used i \

\
b) Foran emergen%mn ﬂqg‘atre in a hospital, the power is obtained >
I

from the mai y though atransformer connected is series. T 1o

[8]

(Cause Effect Diagram)

ensurean ly, an auxiliary generator isalso used with a
suitabl

Flg (4). The probability of failure of th??n
0. 01 anqu sformer reliability is0.996. The auxili wer

asar |I|tyfactor of 0.99. Draw ablo diagrawfor the
the stem.[9]

| Main supply (— ::i::l'ransforme_r:

Generator'
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Q7) @ DefineMaintainability and Availability for the system from thefollowing
data collected at a plant. [8]
Meantime beforefailure: 35 Hrs.

Meantimetorepair: 10 Hrs.
Administrative and logistic time: 50% of MTTR
Calculate operatianal, avaiability and inherent avail ability of the plant.

b) A beam is subjected te;mean stress 180 N/mm? and standard devi
20 N/mm?. Thetmean strength of beam material is280 N/mnv? and@ d

deviationdON/mix*. (Given: for Z = -2.24, Area= 0.4875) 10]
Determing: 0
) sReliability of the beam.
i)~ “Minimum factor of safety. %
ii)~"Average factor of safety. \

OR

Q8) @ Whatismeant by Acceleratedtestinev % eliability?Giveat least
Six point differences between Hi ed Life Testing (HALT)

and Accelerated Life Testing( [8]

b) Thefollowing dataisobtain@@ Accelerated lifetesting of arubber
Gasket: [10]

FallureNo.
MTTF(hrs)

0 o O O
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