Type of Parameters Probability density Reliability function, Hazard function
distribution function, f(t) R(#) =1 - F(f) (instantaneous
failure rate).

(1)

R(1)
Normal Mean, u 0.6 1.0 4
Standard . — — 8
deviation, ¢ =04 T 05 = 2
1
-3-2-10 1 2 3 -3-2-10 12 3 -3-2-10 12 3
f(xo) f(xo) f(xo)
f(t)
1 (t—u)? R(f =] (general
= - 1) =/ f() dt h(t) =— ;
) o(2m)” exp[ 202 0 tf U 0 () expression)
Lognormal Mean, u 0.8 1.0 15
Standard - 2 . =10
deviation, o =04 = 0.54 1 =
0.2 0.5 1
o 1 2 3 o 1 2 3 o 1 2 3
t(xo) t(xo) t(xo)
1 (Int—ﬂ)2] o f(t) ( |
f(t) = exp |- R(t) = h(t) = — genera.
® ot(2n)” P 202 (0 tf () dt @ () expression)
Exponential Failure rate, A A 1.0
MTBF (=SD), 6 — —
0 =1 = 03681 - > =
| A
|
o 1 2 3 o 1 2 3 o 1 2 3
t(x6) 1(x6) 1(x0)
f(t) = A exp (-A1) R(t) = exp (-A1) h(t) =4 =6-1

Figure 2.11 Shapes of common failure distributions, reliability and hazard rate functions (shown in relation to t).
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Gamma Failure rate, 1 a=05
Events per failure, =4 pla= 1
or Time to ath =
failure o
— 7l 1 d
SD = a%/A 7 0 > 2
Note: when ais t(xSD)
an integer
A f(f) (general
-~ _pat _ dt h(t)= —= .
I'(a) = (a-1)! 1o F(a)(/l Helexp(-10) ) R(f) €xpression)
Weibull Shape, § Scale B=3
(characteristic ] \ / B=1
life), S
=
Location p=05
(minimum life), y '
Curves shown 0 1 2 3
fory=0 t(xn)
t—y)B-1
ht) _B( Z)
Ui
Extreme Scale, o 5 min
value Location (mode), u 4
Type | SD =1.2830 = 3
Means = u - 0.5770 < 2
(shown) +for maxlu ) max
Type Il is — for min 5 1
In (EV) tx0) §
Type lll 2
(min) is | | I t—u h(f) = —H S
i Maximum f(t) = —exp|——(t—u) —exp|- —(t-u) R(t) = 1- exp| —exp |- —— ()= —exp|-—— 3
Weibull o o o 5
values -
N _ t—u 2
Minimium f(f) = Lex L t— ) —ex L t— R(1) = ex [—ex (t—ﬂ)] h(t) = —exp( ) =
values (f) = —-exp|~—(t—u) —exp| = (t—p) p| —exp|— 5 2
0%.

Figure 2.11

(Continued).
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