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A Reliability Growth Model for Complex System in Development
Testing Program

Dang Xiaoling Qin Shipiao Wu Xiaoyue Sha Jichang
(Department of System Engineering and M athematics, NUDT, Changsha, 410073)
Abstract 1In this paper, we present a reliability growth model to describe the changes of failure
rate at several stages of the development testing program. At stage k, Bayes method is used to get the
failure rate of system, then the result is updated according to the duty cycle. The prior distribution of
Akis developed to use the information of test Ito k— 1. A growth factor 'k is introduced at each stage
to show the reliability growth. A numerical example illustrates the use of the model.
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A =0.02( MTBF 50h( )),
, c (n1, 0) = (5, 40), (n2, t2) = (5, 113), (m, 13) = (1, 128),
h( ), 1
(1) 1 , Sy,= 0. 00585,
w= 1. 263
1
1 0. 003 15 11 0 95
2 0. 0025 18 38 50 124
3 0. 0005 20 35 113 110
4 0. 0025 10 16 42 72
5 0. 0003 5 9 27 35
6 0. 0003 20 40 113 124
7 0. 0002 20 40 113 124
0. 0075 20 40 113 124
1 . T L
X g (A (5, 40)), a= 0. 125, & 90%
Xioo= Xoows/2x 40
= 15.98718/2x 40= 0.1998
Xi= 0.1579
Aoo= 0.2469
, X1,0.9> ?\* N
A . E (A (5, 40)) =0. 125, Var (A (5, 40)) =0. 00312
(2) 2 Xy=0. 00375, w=2
1 , , n= 0. 7,

pa= 0.125x (10.7) x 1.263/2= 0.02368 3= 0.00312

oe = 0.02368°/0.00312= 0. 18, B2= 0.02368/0.00312 = 75

113h () 5, g (X (5 18, 188)),
X=0. 0276, 90% Xooo= 0. 0438, Xooomsis= 16. 45
. X= 0. 055, X.oo=0. 0876, X.09> A,
X :
E(% (5.18,188)) = 0.0276, Var(A: (5.19,188)) = 1.466 x 10°*
(3) 3 Av= 0. 00804, w= 0. 933

0.5
o= 0. 283, Bi= 43. 9, 128h () 1,
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g (& (1. 283, 171. 9)), A= 0. 0075, 90% XN.0o= 0. 0207
%= 0. 0069, ®.oo=0. 0193 Xaoo< A, 90%

A=0. 02
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