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Abstract The decoy defensive weapon system is a one-shot system. Reliability is maintained through periodic
inspection and high reliability is required to confirm whether or not the functioning is normal after launch. The
maintenance cycle of a decoy was set up without target reliability and reliability prediction during the development
period. However, the number of operations in the military has been increasing, necessitating the optimization of the
maintenance cycle. Reliability is analyzed using the maintenance data of a decoy operated for several decades and
the optimal maintenance cycle is suggested. In chapter 2, data collection and classification methods are presented and
analysis methodology is briefly introduced. In chapter 3, the data distribution analysis and fitness verification
confirmed that applying the Weibull distribution is the most suitable for the maintenance data of the decoy. In chapter
4, we present the analysis result of percentile, survival probability and MTBF and the optimal maintenance cycle was
derived from the reliability analysis. Finally, we suggest the application methods for this paper in the future.
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° i Sl ghelaf R gkl oFolE(weibull), 21 “7f(log-normal),
W Bohes B4 S ARESte] ARl EA4E& ¢ AF(exponential), 21 2 A~ (log-logistic), A =
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MTBF(Mean Time Between Failure)= 2] 7Feet  2HA] Ysioh
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Table 1. Anderson-Darling Test Result

Distribution Anderson-Darling statistic
Weibull* 2212.631*
Log-normal* 2212.647*
Exponential 2212.740
Log-logistic* 2212.631*
Smallest extreme value 2212.722
Normal 2212.702
Logistic 2212.715
Anderson-Darling 758 F3le] gfol& ¥ =2
O ALY $x 9 23 G5 S0} 7|HAA
dolelol Agsichs A& stelelgitk 1 M A%
g 2iEs AEs] S8l 3714 2] MTBF B3t
EFoAE vwsngion, 1 A% Fags} wEos
7 e sholE REE B WA 7H 43
RER A,

Table 2. Table of MTBF for each distribution
Distribution Mean(Days) Standard error
Weibull** 13518.7+* 1621.1%*
Log-normal 60563.5 16905.1
Log-logistic 29237.0 6845.4

32 BEE B9 25 74

UM EF A BME T ZIEAA P A%
B B2 oo RxE Agalle. v 44 of
olE X FYuT g ALRFE A5 gEde

W, AHE 2 SIAREE et S ok sl

¥o| YARS 9 HER S Table 33} 20}

Table 3. Result for parameter estimation in Weibull

distribution
Parameters Estimation value
Shape parameter 1.5183
Scale parameter 14996.6
Log-likelihood value -1507.056
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Table 4. Percentile table of Decoy
Percentage ~ Operating period  Standard ~ Lower  Upper
(%) days year error limit limit
1 727.71 1.99 95.43 559.9 938.1
3 1504.25 4.12 131.84 1266.8 1786.2
5 2120.30 5.81 150.19 1845.5  2436.1
10 3406.41 9.33 195.90 3043.3 38129
20 5584.05 15.30 351.37 4936.1 6317.0
30 7605.10 20.84 570.58 6565.1 8809.8
50 11780.30  32.27 1157.57 9716.6  14282.3
90 2597530  71.17 3841.50  19439.0 34709.2
99 41004.20 112.34 731450  28905.9 58166.0
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Table 5. Time based reliability of decoy
Time - - -
——————_—— Reliability Lower limit ~ Upper limit
Year Days
1 365 0.996 0.994 0.998
2 730 0.990 0.985 0.993
3 1095 0.981 0.975 0.986
4 1460 0.971 0.963 0.978
5 1825 0.960 0.950 0.968
6 2190 0.948 0.936 0.957
7 2555 0.934 0.921 0.945
8 2920 0.920 0.905 0.933
9 3285 0.905 0.888 0.920
10 3650 0.890 0.871 0.906
12 4380 0.857 0.833 0.878
13 4745 0.840 0.812 0.864
14 5110 0.823 0.792 0.850
15 5475 0.805 0.771 0.835
20 7300 0.715 0.659 0.764
30 10950 0.538 0.440 0.626
50 18250 0.260 0.142 0.395
43 NFE B2 BH GuF7) 24
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