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Abstract The one-shot weapon system is destroyed after only one mission. So, the system requires high
reliability. Guided missiles are one-shot weapon systems that have to be analyzed by storage reliability
since they spend most of their life in storage. The analysis results depend on the model and the ratio
of correct censored data. This study was conducted to propose a method to more accurately predict the
future failure rate of Air force guided missiles. In the proposed method, the failure rate is predicted by
both MTTF (Mean Time To Failure) and MTBF (Mean Time Between Failure) models and the model with
a smaller error from the real failure rate is selected. Next, with the selected model, the ratio of correct
censored data is selected to minimize the error between the predicted failure rate and the real failure
rate. Based on real field data, the comparative result is determined and the result shows that the

proposed sampling rate can predict the future failure rate more accurately.
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Subject Characteristic Validation(yes/no) perio d(]i;;tljvirtual)

E. C. Martinez([2] Electronic equipment Optimal inspection cycle with MTBF no virtual

I. S. Choil3] Ammunition Reliability study with MTTF+MTBF no virtual
S. H. Jeongl4] Guide missile(Army) Optimal inspection cycle with MTTF no 2 years(real)
Y. W. Seol5] Guide missile(Navy) Reliability study with MTTF+MTBF no 7 years(real)
J. H. Ahn[7] Rocket missile(Army) Optimal sampling with MTTF yes 21 years(real)
S. K. Kim[9] Guide missile(Navy) Optimal inspection cycle with MTBF no 6 years(real)
Y. S. Choil10] Torpedo(Navy) Reliability study with MTTF no 10 years(real)
This paper Guide missile(Airforce) Optimal sampling with MTTF+MTBF yes 19 years(real)
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Table 4. Data input form in Minitab(Original Model)

Start Time End Time Frequency
0 9 38
9 10 41
10 11 34
11 12 38
12 13 20
13 14 26
14 15 21
15 16 13
16 17 23
17 18 17
18 19 28
19 ~ 294

Table 5. Data input form in Minitab(Maintenance

o o cero Model)
-L]-_’] Z]—O]XU{E EXJH‘- ‘rrE = Xﬁxﬂ "TEE} %]‘—TO"H Start Time End Time Frequency
AR Aolet. T%7] whg] o] Wt HR 5 : 2
1 2
o BHE BT 2 ; 3
3 4 29
4 5 7
Table 2. Number of failures per year(Original Model) Z g 173
Elapsed year 7 8 3
Deployed 3 9 46
1 2 3 4 5 6 16| 17| 18| 19 9 10 44
593 13| 23] 17| 28 10 11 41
11 12 43
12 13 23
13 14 32
Table 3. Number of failures per year(Maintenance 14 12 Zé
15 1 1
Model) e o n
New Deployed Elapsed year 17 18 17
Maintenance 18 19 28
Deployed & 1| 2] 3| 4| 5| 6| | 14 17 18 19 1 ~ 27
Redeployed 2 ~ 15
593 -l 13 23 17| 28 3 ~ 13
38 31 6] 1] 2] 4 ~ 14
41 48] 2[3 1 > - 1
34 312 12 7 = 15
41 8| 2 11 8 . 20
30 11 2| 1| 4 9 ~ 38
38 3 1 10 ~ 24
35 3] 6 11 ~ 24
20 1[2]1 g ~ ;
30 2| 1 7 ~ %3
25 1 2 15 ~ 20
45 1] 1 3 16 ~ 20
17 ~ 19
18 ~ 19
19 ~ 238
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Fig. 2. Results of goodness of fit test
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parameter parameter parameter parameter
2.515 21.648 1.894 21.123
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Table 8. MSE according to Sampling rate

Sampling rate(%) MSE(Average)
5 1.031
6 0.822

7.2 0.715
8 0.636
9 0.550
10 0.432
11 0.401
12 0.419
13 0351
14 0.367
15 0.352
16 0.338
17 0.412
18 0.380
19 0.452
20 0.476
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