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Reliability Analysis of Three— state Component

Zhang Ming
(Department of Automatic Control, NU DT, Changsha, 410073)

Abstract T his paper deals with the reliability model set of three-state component. From the static view point, there
are two kinds of models: (1) success, degraded, failure; (2) success, failurel, failure2. From the dynamic view point,
we can give the unified reliability m odel of threestate component with six parameters(?\l?u?buluzuz) when the failure rate
and the maintenance cate are constant. Moreover, we can compute the probabilities of three states at any time ¢.
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A J , j=1 0 1, j=2 0 2,j=13 1 2,
M j , j=1 1 0, j=2 2 0, j=3 2 1
(0), (1, (2).
(1) 3 (2) 0 (3)
12 1
1 ( )
Tab.1 Dynamic model (snccess, degraded, failure)
Al X X Hi H2 M3
1 0 0 0 0 0 0 2, 3
2 0 0 0 0 0 0 2
3 0 0 0 0 0 0 2, 3
4 0 0 0 0 0 0 2
5 0 0 0 0 0 0 2, 3
6 0 0 0 0 0 0 2
7 0 0 0 0 0 0 2, 3, 4
8 0 0 0 0 0 0 2, 3
9 0 0 0 0 0 0 2, 3, 4
10 0 0 0 0 0 0 2, 3, 4
11 0 0 0 0 0 0 2, 3, 4
12 0 0 0 0 0 0 2, 3, 4
1 4 . (0) (2 (1) ;
( , ) : ;
12 R 1 11 12
: , ; (1) 0 (2) ;
(3) , 4 2
2 ( )
Tab.2 Dynamic model (success, failurel, failure2)
N X Hi H
13 0 0 0 0 1
14 0 0 0 0 2
15 0 0 0 0 2
16 0 0 0 0 2
13 15 16 ; 14 15 ; 16
12 ; 6
3
[1] 12, ; [2] 6,
[3] 1 12 ,
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(%Po(t) =~ (M4 A)Po(1) + WPi(1) + wPo(1)
(%Pl(l) = APo(t) — (mi+ X) Pi(t) + usP2(t)

d%Pz(t) = XPo(t) + MPi(t) = (u1+ w3)Pa(1)

Po (0) =1, Pi (0) =0, P2 (0) =0,

(s + A+ X)Po(s) — miPi(s) — mPo(s) = 1
— A+ Po(s) + (s+ ui+ X)Pi(s) — usPo(s) = 0
— XPo(s) = APi(s) + (s+ p2+ w3)Po(s) = 0

2
s + bos + co _ As+ 2 s+ @
—A(s) ,Pi(s) = —A(s) , P2(s) = —A(s)

A(s) =s (52+ bs+ ¢);
co= Hip2+ I3 + M2

Po(s) =

c1= Atz + Aipz + Ats;
2= Ads+ 1A+ A

c= co+ c1+ ¢z

bo= i+ po+ 3+ As;b= bo+ At+ .

Fig.1 M arkov model
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(He= 0 13); (2)c# 0,bo— 4c> 0;(3)c# 0,b°— dc= 0;(4c# 0,b°- 4de< 0
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[ 1] (2)
s, S2 s+ bs+ c= 0
(1)
1 — (A + At
Po(s) = T e Pol) = e Y (1a)
A A — + At
PO = e P = R e (1b)
_ 2\—2 _ A2 - (A+ M)t
Pa(s) = S5 Ax Az)’Pz(t) = N+ )\2(1— e ) (le)
(2 st, 82 [1],
0 si+ bosi+ o o si+ bosi + co
Po(z) = P si(s1— 52 et [1 ¢ si(s1— 52 ] ; (22)
o Asi+ ¢, |:C_1 Aisi + 01] o
Pr(r) = ¢ T si(s1— sz)e ¢ T si(s1— s2) © (2b)
_a dsi+ c2 g, [c_z Ast + cz] ot
Pa(e) = ¢ ¥ si(s1— sz)el ¢ ¥ si(s1— $2) e (20)
(3) 5= 5= o
a 1 1 bet 1
Pi(s) = P + . . £+ (A= 26) ( i)Z
T2 T2
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b, b L,
Pi()= T Te T4 (M- G)e (3b)
Py = 2o ety (- Byt (3c)
Pat) = L4 (1- Doty (Lot aye ¥ (3a)
c 2 2c
4 . ey A b
b
S+ 5
a 1 o 2 bei 1
Pi(1) = c s ¢ b .2 + (A 20) b .2 2
(s+ 2)+ (s + 2)+()L)
Pi(r) = - e Teosw + Lw(m- bzcﬂ)e Tsinw (4a)
b b
Pa(t) = %— e Tcosw + —(x- bzcﬁ)e* T'sinwr (4b)
_b, be b, .
Po() = C (1= De Feosw + (5 - 52 A- d)e Fsinw (4c)
4
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