Continuous change

=

: HO9

Rehability

(6) gl

ginlio)l 23)) jgisal Jole JWw

\ éaclindl dwaigll pund) 840yols I dinlll
2025 ®




Reliability Engineering

Time Dependent Failure Models (Chapter 4)
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* One of the most useful probability distributions in reliability is the
Weibull

» The Weibull failure distribution may be used to model both increasing
and decreasing failure rates
’ \WOW G 2% b

* The Weibull hazard rate function:
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* The function A(t) is increasing for b >0 decreasing for b < 0, and
constant for b =0
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The Weibull Distribution
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* For mathematical convenience it is better to express A(t) in the
following manner:
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* B is the shape parameter . Iherease
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The Shape parameter (B) B —decreasing
A0 b2l — increasing
: The scale parameter (6 ) =2
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The Shape parameter (B )

e The value of the shape parameter B provides insight into the behavior
of the failure process 4 Vayia bifiry

Value Property
) 0<B<1 Decreasing Failure Rate (DFR) < A2
b=P-1 e p=1 Exponential Distribution (CFR) T
e 1<B<2 IFR-concave locaHor

=2 Rayleigh Distribution (LFR) <— [ +
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The Scale Parameter (6)

* The scale parameter influences both the mean and the spread, or
_ dispersion, of the distribution
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The Scale Parameter (0)
l

* The scale parameter influences both the mean and the spread, or
dispersion, of the distribution
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The Scale Parameter (6)

* The scale parameter influences both the mean and the spread, or
dispersion, of the distribution
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Characteristic Life &

« 63.2 percent of all Weibull failures will occur by time t = 0 (Scale
parameter) regardless of the value of the shape parameter
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MTTF, and Standard Deviation
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The gamma function: Table A.9 (Page 644-645)
(x)=(x-DI(x-1) .

MTTF =01‘(1+é

I'(x)=thegamma function = j; y"" edy «
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“Table A.9 (Page 644-645)
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Design Life, Median, and Mode

Design Life t;:
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Example 4.1:
A compressor experiences wearout with a linear hazard rate function.
B=2and 6=1000 hr. Find MTTF, standard deviation, Median, Mode,
the design life for 0.99 reliability?
MTTF=06r(1« -‘-g—) 0
)')) loo © r( | -l-—_%_) S |000*|—|\5‘) of ??6)2?*,000 8-’24?’”'[6:' —\E
~ 9 94523 tR=B(-InK)" 1

N3
M@djﬂ": ’000(_,’4‘5.)%____ £32.55

(‘-‘, Ja Yo X 7
MOdd _,\050('_- 'l-)% —y 1000 *| \§ | (F(Q)'(F(QB
2

-_—

L) oo 0 (- }nR)zz.qq

V ’ﬂaga g iy .{‘)‘2?\‘-

16 e

= 70711; La 5: }00,25-
é >)q0\m§
(/@);9


https://v3.camscanner.com/user/download

Example 4.2:
F

&
Given a-Weibull failureg;stribution with a shape parameter of 1/3 and

a scale parameter of 16,000, completely characterize the failure
process (R (t), Type of failure“mode increasing, or
constant?, MTTF, Median, Mode, Standard Deviation, 90% reliability,
99% reliability) |
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