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B.E. (Mechanical)
QUALITY AND'RELTABILITY ENGINEERING
(2019 Pattern) (Semester - VIII) (402050A) (Elective - V)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the.candidates:

1) Drawréuitablé neat diagrams, whenever necessary.

2) Figure tg the right indicate full marks.

3) Assumeé’suitable data if required.

Q1) @ ~Explain the term Probability deps'\ty'function (PDF) & Cumulative

Distribution Function (CDF). ..~ [8]
)

b) Following table shows th Pésults for 1000 components tested
simultaneoudly, Evauate: Hg;ar, ate(falluredensity function & Rdiability.

~ [10]
Operating 7 N
Time(Hrs) 0‘1@ 200) 300| 400| 500|600 | 700|800 {900/1000
No. of
Surviving 1000 8951810 730| 660|600 | 545 [495|450 |410| 373
Components
OR
Q2) @ Listand compare discrete and continuous probability disttiputions. [9]
b) Draw & explain aspecimen “Bath Tub curve’. [9]
Q3) @ «Explain Cold, Warm & Hot Stand by Regundancy. [8]

b) = A system have three elements 1, 2 and 3,¢onnected in series with their

fallureratesof X1 =0.005, X2 =0.003, A3 =0.001 per hour respectively
Assuming. mission time of 20 hours and system reliability of 0.95, find
thereliability of each subsystem to achievéthe desired reliability goal.

[9]
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Q6) a)

b)

Q7) 8

b)

Q8)"a)

OR

Explain with illustration reliability ‘analysis of series, parallel & mixed
configuration systems. [8]

The four main units connected in series together make an assembly of
machine The individual: reliabilities of units are 0.70. 0.80, 0.90
respectively. If the'yéliabitity isto beincreased to avalue of 0.65. Explain
and find how-the reliability of machine should be apportiened among
these units withymipivaum effort technique. [9]

Explamrnethods to determine minimal cut sets. [9]

Alroom with two light bulb is operated by a single switch Assuming No
light in‘thie room as the top undesirable event construct the fault tree

diagrarn. [9]
Electric Bulb1
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4 4
Statethe basic conceptgof FMEA and FMECA and explain in what way
FMECA isdifferentthan FMEA. Also, statethe basic analysisproceduré
for FMEA/FMECA. [©]

Explain Ishikawadiagranfor Failure representation with suitable exaiyiple.

[9]

What+is Maintainability function? Distinguish” betweernBreakdown

mai ntenance and Preventive Mai ntenance. [9]
Explain the term Margin of Safety & Factorar saf ety [8]
OR

Defined availability and maintainability.the datafor aCNC machineina
plant is as follows. Mean time before failure: 35 Hours Mean time to
repair: 10 HoursAdministrativelogisticsTime: 50% of MTTR Calculate
operational availability and inherent avaability for CNC machine.  [§]
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b) Write a short note on any three. "Cab [9]
) HighAccelerated Life Test @/HALT)
i) Mechanicd Reliability .3
i) Analysisof FailureTi

iv) Highly Ac@ﬁteg,?fess Screening (HASS).
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