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1
S, n , T mi . , n
;s To m2 , s n
, (MTBF)
1.1
(21 . AMSAA
1) (0, t] N(t) , :
P{N(t) = n}: #{E[N(t)]}”'e‘E[NW] (n= 012 ..), (1)
E[N(t)] Nt) (2 (3 .
E[N(t)] = at’, (2)
Nt)= dE[N(t)]/dt = abi”", (3)
(2) (3 a b
2) T : ,
( )Nt T t
Nt)= aT"™" (¢ 2T)e (4)
) 2),
t €(Ti,Tuw1) (i= 1,2, - 1)
Nt) Nt)= abl? '
i(i= 1,2 ne=1) LNt ettt arh e
R(t) (5 (5
R(t) = exp/- abT? (1= Ti)]  (Ti <t KTy (5)
1.2 T R(T;)
n ) X ) , X
X=r (6)
KX = rh= CR™"(1- R)" (6)
R °
X=r R n r R
R (7
R — TL; r (7)
Ti mi R(Ti) R(Ti) (8 .
R(Ti = "= (i=23 ) (8)
1.3 a b
(5 ) T;

R(T;) = exp/— abTZN(Ti= Tei)] = (n- mi)/n (i= 23, - c),
(8) T; R(T:)
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1.4

(9

R(T:), (9 .
b-1 n-— m; .
exp[- abT &0 (Ti- Ti1)] = — (i= 23 - c) (9)
(10) .
Inab+ (b— 1)InT; = In| - ]n } In(T; - Ti1)
(i: 27 37 ctt C), (10)
p=lnab, ¢g= b-1, x;= InTie1, yi= In|- In - ) In(T; - Ti-1),
T,— Ti-1 m; P
Poq pooq (1) (12) :
) LS Sey
p= 1 [ } In( Ti - Ti 1)] [C_ l.glnTiJSx—j, (11)
Se
=3, (12)
Sus = zﬂnn 2 [zw )2

S,y = Z]nTl [ln[— In _n m‘]— n(Ti- T- 1)]_
- 1{i:22:1nTi—J{i£Ziln[— In ”‘nm‘]- In( Ti— Ti- 1)}},
Sy.y = g ln[— In % In(Ti - Ti- 1)] 2—

¢ 2
1 n-—_m;
- 1 L_Zz{ln{— In - }— In(Ti- Ti—l)]} ,

a b a b (13 (14) .
LZ[ n-m N ] (_1 S WSLL
) exp{c_ 1 & ln[— In - ]— In(Ti— Ti1)|- o li;nTz—l S
“= Se.y/Sext 1 :
(13)
b= + o1 (14)
Sx,x
b
J(Svy— Sis/Sux)/(c—3), :
b— b
—2 e~ t(c-3), (15)
b - « (16) ,
(0]
{b Fran(e= 3)x =1~ (16)

[6], MTBF 2000 h(h
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), n= 35 , c=7 B ,

1h 6h 14h 28h 67 h 90h 176 h, , 35 , T
= 180 h , MTBF M-

I s MTBF* :n=
35¢=Tmi= 1(i= 1,2 ...7) Tir=1T2=6 Ts= 14 Ta= 28 Ts= 67 Te= 90 T7=
176, (13) (14) a b a b MTBF

M 1 , 1

1 4
AMSAA_BISE DUANE [4]
b 0.343 5 0.383 1 0. 477 0. 437
a 0.033 9 0.029 6 0. 5% 0.016 6
M 251.7 h 2 145.0 h 52.71h 2533.0h
3
1) 1 , AMSAA_BISE DUANE
, + AMSAA_BISE DUANE
, 1
B , B , 3
2) AMSAA ,
) , 1, 2 .
3) AMSAA_BISE , ,
MTBF .
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Research on Reliability Growth for Synchronously
Developed Multi_Systems

MA Xiao ning, LUZhen zhou, YUE Zhu feng
( School of Aeronautics, Northwestern Polytechnical University,

Xi” an 710072,P.R.China)

Abstract: An advanced reliability growth model, exponential model, was presented to estimate the
model parameters for multi systems, which was synchronously tested, synchronously censored, and
synchronously improved. In the presented method, the data during the reliability growth process were
taken into consideration sufficiently, including the faillure numbers, safety numbers and failure times
at each censored time. If the multi systems were synchronously improved many times, and the relia-
bility growth of each system fitted AMSAA model, the failure time of each system could be considered
rationally as an exponential distribution between two adjoining censored times. The nonparametric
method was employed to obtain the reliability & each censored time of the synchronous multi_sys-
tems. The point estimations of the model parameters, a and b, were given by the least square
method. The confidence interval for the parameter b was given as well. An engineering illustration
was used to compare the result of the presented method with those of the available models. The result
shows that the presented exponential growth model fits AMSAA BISE model rather well, and two
models are suitable to estimate the reliability growth for the synchronously developed multi_systems.

Key words: reliability growth, AMSAA model; AMSAA BISE model; non homogeneity Poisson pro-

cess; least square method



