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RELIABILITYFUNCTIONDERIVATION

Reliabilityisdefinedastheprobabilitythatasystem (component)willfunctionover
someperiodoftime‘t’.Toexpressthisrelationshipmathematically,wedefinethe
continousrandonvariable‘T’tobethetimetofailureofthesystem (orcomponent),T≥
0.
Then,reliabilitycanbeexpressedas

then,F(t)istheprobabilitythatafailureoccursbeforetime‘t’.Thus,R(t)isthe
reliabilityfunctionandF(t)isthecumulativedistributionfunction(CDF)ofthefailure
distribution.Athirdfunctioncalledprobabilitydensityfunction(PDF)isdefinedas

Thisfunctiondescribestheshapeofthefailuredistribution.Thethreefunctionsare
illustratedintheFig.below

Fig:(a)Reliabilityfunction(b)Cumulativedistributionfunction(c)Prob.densityfunction.
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BothreliabilityfunctionR(t),andthecumulativedensityfunctionrepresentareasunder
thecurvedefinedbyF(t).Sincetheareaunderthecurveisequaltoone,boththe
reliabilityandfailureprobabilitywillbedefinedsothat,

O≤R(t)≤1andO≤F(t)≤1
ThefunctionR(t)isnormallyusedwhenreliabilitiesarebeingcomputedandthe
functionF(t)isnormallyusedwhenthefailureprobabilitiesarebeingcomputed.The
graphicalrepresentationofpdf[f(t)]providesavisualrepresentationofthefailure
distribution.
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HAZARDRATEZ(t)

Hazardrateorinstantaneousfailurerateisdefinedasthelimitoffailurerateasthe
timeintervallengthapproachestozero.Itisameasureofinstantaneousspeedof
failure.
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