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ISLAMIC UNIVERSITY OF TECHNOLOGY (1UT)
ORGANISATION OF ISLAMIC COOPERATION (OIC)

DEPARTMENT OF MECHANICAL AND PRODUCTION ENGINEERING

Mid-Semester Extinination Winter Seueter: 2222425
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Courve it Reliability and Maintenanee Engincering Time: 1 ous ana 30 ssns

4 Fmarks and the CO-PO mapping are given
in brackets. Necessary formula and table are attached.

Q1. Draw a step curve and indicate MITE, MITR, mean time between f [t
(MTTB) and availability (o1, Pol)
Q2. A washing machine is advertised as having more than a 9-yr life. Ifthe following 221
is its PDF, (cor, o
FO=011+005)" 20
(i) Find is the reliability of the machine for the third year?

i) Determine the design life if a 0.90 reliabilty is required.

ind the hazard rate function. Is it increasing or decreasing?

(iv)Determine its reliability for the next 7 years if it has survived a 1.5-yr
warranty perio

{4) Findis MTTI betoe e warraneypeiod?

(vi)Find its MTTF afier the warranty period assuming it has sill survived?

Q3. A hydraulic system experiences chance (CFR) falures with an MTTF of 1250 hr. (28]
Find the following: («

for a 210-hr mission
e for a 0.90 reliability

(i¥)1f a sccond, redundant (and independent) component is added, find again
the reliability for a 210-he mission and determine how much the reliability
has been improved due to the addition of the redundant component. What
will be the redundant system MTTF?

(¥) If there are three spare components available, what wil be the reliability
for the 210-he mission?

(¥i)IF the component has a guaraniced life of 100-hr, what will be the design
life for a 0.90 reliability?
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Q4. A jet engine consists of four components in serics. Fach rectificr has a Weibull — 25]
failure distribution with f cqual to 1.9, However, they haye different characteristic ~ (CO2, PO1)
lifetimes given by 10,500 hr, 13,500 hr. 18,500 hr. and 21,500 hr.

(i) Find the MTTF of the engine,

(if) Determine the design life of the engine corresponding to a reliability of
0.90.

Gii)Find the B1.2 lfe.

()1IF the jet engine s new, determine the probability of a component failurc
on an 812-hr tip.

(¥) IF the engine (with the components) has had 2000 he of bumn-in period
accomplished, what is the probability of a component failure during the
next 3000 e of use?

(V)IF all the components have equal scale parameter of 15,000 hr, find the
reliability of the engine.
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RECIABILITY BOUND:
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[TWO PARAMETER EXPONENTIAL DISTRIBUTION]

R(t) = e~N=0), MTTF ='0* 1
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POISSON PROCESY
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[REDUNDANT SYSTEN]

WA = (1036, MTTF

RO =20~
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601 — 1p)VE for g > 1
0

(5
Ru|To) =" U0 o]

L P ] R

IDENTICAL COMPONENTS|

'
)] shape parameter B  scale parameter 6/n"8
THREE PARAMETER WEIBULL
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fmeg = 1o + 0(0.69315)"F 4

REDU ARGy Wi L
R = 1= 1= RO, R(1) = 2000 — g2(m)°
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Statistical and Numerical Tables 531

TABLE A
Gamma function
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