
Properties:

TheprobabilityofsurvivalorreliabilityR(t)attime‘t’hasthefollowingproperties.
1.0≤R(t)≤1

2. R(0)=1andR(∞)=0

Asspecialcase,whentheprobabilityfunctionisexponentialandfailurerateisconstant.
Then

Whenthefailurerateisconstant,hazardrateisalsoconstantandisequaltothefailure
rate.

MeanTimeToFailure(MTTF):

TheMeanTimeToFailurewillassumetobethesameforallthecomponents,whichare
identicalinthedesignandoperateundertheconditions,whichareidentical.

MTTFisgivenbythemathematicalexpectationoftherandom variable‘T’describing
theMTTFofthecomponent.



RELIABILITYANDHAZARDFUNCTIONSFORWELLKNOWNDISTRIBUTIONS

ExponentialDistribution



TheexponentialfailuredensityfunctionisrepresentedinbelowFigure

Fig:TheexponentialDistribution.

Adevicedescribedbyaconstantfailurerateandthereforebyanexponential
distributionoftimestofailurehasthefollowingpropertyof“Memorylessness.”The
probabilitythatitwillfailduringsameperiodinthefutureisindependentofitsage.

NormalDistribution

Thenormaldistributiontakesthewell-knownbell-shapeandtodescribethetime
dependenceofreliabilityproblems.Thepdffornormaldistributionisgivenbythe
followingequationwith‘t’asarandom variable.



ThereliabilityandpdfareplottedfortimestofailureasshowninFig

Asindicatedbythebehaviouroffailurerate,normaldistributionsareusedtodescribe
thereliabilityoftheequipmenttosituationsotherthantowhichconstantfailurerates
areapplicable.Itisusefulindescribingthereliabilityinsituationsinwhichthereisa
reasonablywell-definedwearouttimeµ.

Fig.:NormalDistribution.

LogNormalDistributions:

Thelognormalisrelateddistributionthathasbeenfoundtobeusefulindescribing
failuredistributionsforavarietyofsituationsespeciallywhenthetimetofailureis
associatedwithlargeuncertainty.Thepdfforthetimetofailureisgivenby



Fig:Lognormaldistribution

The log normaldistribution is frequently used to describe fatigue and other
phenomenonthatarecausedbyageingorwearandthatresultinfailureratesthat
increasewithtime.

ThelognormalreliabilityfunctionandhazardfunctionsareshowninFig.Thefailurecan
beincreasingordecreasingdependingonvalueof‘S’



WeibullDistribution:

Oneofthemostusefulprobabilitydistributioninrealityistheweibull.Weibullfailure
distributionmaybeusedtomodelbothincreasinganddecreasingfailurerates.Itis
characterisedbythehazardratefunctionoftheform.

Betaβisreferredtoastheshapeparameter.Itseffectonthedistributioncanbe
representedinthefigurebelowforseveraldifferentvaluesβ.

Fig:EffectofβonWeibullprobabilitydensityfunction.



MTTFandvarianceoftheWeibulldistributionisgivenby


