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Table 1 Test data of some engine

i 1 2 3 4 5 6 7 8
t;/h 56 124 337 478 609 815 1156 1480
n; 2 3 3 5 4 , 5 6 5
r; 0 0 0 1 0 1 2 1
e 0 0 0 1 1 2 4 5
s 2 5 8 13 17 22 28 35

BEXRL. €81, 2i1EB 3 p; KF Bayes
it p (2< ¢ <8), HHRIIFR 2,

£ 2 p, B9% Bayes f§it p; MitHER

. Table 2 Result for new Bayesian estimate p; of p;

i

1 2 3 4 5 6 7 8
2 0.120 993 0.069 959 0.049 247 0.099 703 0.078 753 0.104 052 0.149 935 0.148 606
3 0.109 141 0.065 656 0.047 037 0.096 594 0.076 788 0.101 973 0.147 517 0.146 651
4 0.099 888 0.061 983 0.045 069 0.093 729 0.074 947 0.100 000 0.145 200 0.144 763
5 0.092 406 0.058 799 0.043 303 0.091 076 0.073 219 0.098 125 0.142 977 0.142 938
6 0.086 195 0.056 004 0.041 706 0.088 611 0.071 591 0.096 339 0.140 842 0.141 172
7 0.080 936 0.053 526 0.040 253 0.086 313 0.070 055 0.094 637 0.138 788 0.139 463
8 0.076 409 0.051 309 0.038 923 0.084 164 0.068 602 0.093 011 0.136 812 0.137 807
L& 0.044 584 0.018 650 0.010 324 0.015 539 0.010 151 0.011 041 0.013 123 0.010 799

MNE2TUESR, AR c2<c<8),

b BABRE< 4.5%, B, ¥ARAMW c2< ¢
< 8), p; ¥ Bayes fhiit p, BRI,
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A B /D At F -
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A= Zw,:c,,B = Ewle, x;, = ln( _1- ),
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Table 3 Weighted least squared estimate of m and 3
c 2 3 4 5 6 7 8 B’
m 0.505 967 0.511 826 0.517 477 0.522 921 0.528 165 0.533 218 0.538 092 0.032 125
‘q 54 902.16 54 748.74 54 592.52 54 441.68 54 300.03 54 169.16 54 049.51 852.65
Fd4 AHMEMST R(e)
Table 4 Estimate R (¢) of the reliability
t/h
‘ 100 300 600 900 1 200 1 500 1 800
2 0.959 732 0.930849 0.903 246 0.882 557 0.865 449 0.850 629 0.837 434
3 0.961 110 0.932763 0.905 521 0.885 030 0.868 048 0.853 313 0.840 175
4 0.962 390 0.934554 0.907 657 0.887 358 0.870 497 0.855 844 0.842 764
5 0.963 584 0.936234 0.909 669 0.889 554 0.872 812 0.858 240 0.845 216
6 0.964 698 0.937812 0.911 567 0.891 631 0.875 006 0.860 513 0.847 545
7 0.965 742 0.939299 0.913 362 0.893 602 0.877 090 0.862 676 0.849 763
8 0.966 720 0.940703 0.915 064 0.895 474 0.879 074 0.864 738 0.851 880
L= 0.006 989 0.009854 0.011 818 0.012 917 0.013 625 0.014 109 0.014 446

MNER3. RIWERE, AR ¢ 2< ¢ <
8), B m My WIMRB/N_FRfEItm Flyp HL
s, BAEENMAITHRERKRE <1.45%, B
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SHEM2, HBHRBEHF Bayes fliit A R
FIFFE6 (20 < ¢ < 5000),

NE6HERE, MARM c (20 < c <5

000) , R Z X 0.130 x-107*, AL KK R
Bayes fliit A R fEK., WEXRO6, THREMITR
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20<Cc <<5 000 /& HHEERE, @0 c=2 500,
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Table 5 Test data of some electron organ

i 1 2 3 4 ) 6 7 8 9

t/h 102 149 237 452 607 891 1024 12581 447
n; 3 2 4 5 7 5 6 4 5
- 0 0 0 1 1 0 2 0 1

R 6 KRBT Bayes fhit 1

Table 6 New Bayesian estimate A of the failure rate

c 20 100 300 600 1000 2 000 3 000 4000 5 000 3
/x10°% 1.778 1.776 1.770 1.761 1.750 1.723 1.697 1.672 1.648  0.130
s siE ITRPERER. BIMANRES, TUEIER

-2 re

REEE 1, €82, FH#HTHERSRTH
BIRBMBAER . RMEKH Bayes it ER, EFE

c MR, EHMENSEMITREBEN.
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Table 7 Estimate R (t¢) of the reliability
t;/h
‘ 100 300 500 700 900 1100 1 300 1 500
20 0.98238 0.948 06 0.914 94 0.882 97 0.852 13 0.822 36 0.793 63 0.765 90
100 0.982 40 0.948 12 0.915 03 0.883 10 0.852 28 0.822 54 0.793 84 0.766 13
300 0.982 46 0.948 29 0.915 30 0.883 47 0.852 74 0.823 08 0.794 45 0.766 82
6600  0.982 54 0.948 54 0.915 72 0.884 03 0.853 43 0.823 90 0.795 38 0.767 86
1 000 0.982 65 0.948 85 0.916 22 0.884 71 0.854 28 0.824 89 0.796 52 0.769 13
2000  0.98292 0.949 62 0.917 46 0.886 38 0.856 36 0.827 35 0.799 33 0.772 25
3000 0.983 17 0.950 35 0.918 65 0.888 00 0.858 36 0.829 72 0.802 03 0.775 27
4000  0.983 42 0.951 08 0.919 80 0.889 55 0.860 30 0.832 00 0.804 64 0.778 18
5000  0.983 66 0.951 76 0.920 90 0.891 05 0.862 16 0.834 20 0.807 16 0.780 98
i E 0.001 28 0.003 70 0.005 96 0.008 08 0.010 03 0.011 84 0.013 53 0.015 08
Bayes fliit#:, £ EREEE & X T #) Bayes i linear model [J], J Roy Statist Soc (Ser B), 1972, 34:
HE—FHE, XFETEREREERSfPH 1-41
o, bNEHMERRT B TEXRD (HBEH o (2] & ®, ZERERAHGROMERINA (], B85
Mo MBRERERR) LrE. R 1297,5(3); 31~40
% Bayes £ B R OUE A F 7T 45 15 2 B0 15 [3] ﬁﬁfk,?ﬂﬁ. ERBBEOATRES T (1], &
. . . Yt 5 FIBEE, 1989, 4 (4): 489~506
it, WARERTABSHMEIFE. [4] % 9. ZRRBHEOTRENS (M), 3.+
Hoft: BMKARERBBGE TG, Geit Ak, 1999
[5] Berger ] O. Statistical decision theory and bayesian
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An Estimate Method of Parametric
in Reliability Engineering

Han Ming
(Department of Statistics, Renmin University of China , Beijing 100872, China ;
Department of Mathematics, Zhejiang Ocean University, Zhoushan , Zhejiang 316004, China)

[Abstract] In this paper, the Bayesian method, an estimate method for parameter in reliability engineering is

put forward. The author gives definition of the new Bayesian estimate for failure probability and failure rate, and

shows the estimate of the failure probability and the failure rate by new Bayesian method. Finally, calculations

are performed regarding to practical problems, which show that the new Bayesian method is feasible, easy to

operate, and convenient to use for engineers and technicians in fieldwork.

[Key words] reliability engineering; parameter estimate; new Bayesian estimate; failure probability
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