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Abstract The Army's rocket missile is a one-shot weapon system, which is produced and used for only
one mission, and requires high reliability. While reliability analysis with failure data can result in
underestimation of the life distribution, reliability analysis with all the non-failure data can result in
overestimation of the life distribution. Under or overestimation of the life distribution can lead to cost
increase by early disposal or complete observation of all rocket missiles. In order to overcome this
problem, the Army suggests the guideline of the number of samples from non-failure data for reliability
analysis with failure data. However, the currently used sampling method can generate errors for
predicting the failure rate. To solve this problem, this study proposes a new sampling procedure for
predicting a future failure rate using non-failure data. The comparison test between the currently used
sampling method and the proposed sampling method is conducted and the result shows that the

proposed sampling method can predict the future failure rate more accurately
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Table 5. Failure rate(Standard error) according to
sampling rate

Sampling Elapsed year
rate(®) | 16 17 18 19 | 20 21 |Average
12R 3.98 | 431 | 425 | 406 | 3.81 | 3.49 | 3.98
0.52) | (0.49) | (0.42) | (0.46) | (0.44) | (0.44) | (0.46)
5% 530 | 530 | 5.09 | 480 | 437 | 271 | 4.59
(27R) | (0.55) | (0.47) | (0.43) | (0.41) | (0.40) | (0.39) | (0.44)
10% 597 | 607 | 565 | 596 | 515 | 3.87 | 545
(54R) | (0.58) | (0.47) | (0.42) | (0.39) | (0.37) | (0.36) | (0.43)
15% 577 | 634 | 611 | 576 | 554 | 5.09 | 5.77
(82R) | (0.60) | (0.49) | (0.42) | (0.39) | (0.37) | (0.36) | (0.44)
20% 569 | 612 | 611 | 575 | 568 | 525 | 5.77
(109R) | (0.61) | (0.50) | (0.43) | (0.40) | (0.38) | (0.37) | (0.45)
30% 503 | 550 | 590 | 6.14 | 6.01 | 560 | 5.70
(163R) | (0.64) | (0.54) | (0.47) | (0.43) | (0.40) | (0.39) | (0.48)
40% 447 | 496 | 533 | 538 | 545 | 531 5.15
(218R) | (0.65) | (0.58) | (0.57) | (0.48) | (0.45) | (0.42) | (0.52)
50% 3.89 | 440 | 473 | 543 | 5.04 | 520 4.78
(272R) | (0.67) | (0.60) | (0.55) | (0.51) | (0.48) | (0.46) | (0.54)
60% 3.52 | 4.11 | 4.16 | 4.40 | 456 | 4.13 | 4.15
(326R) | (0.67) | (0.63) | (0.58) | (0.56) | (0.46) | (0.55) | (0.57)
70% 3.10 | 3.24 | 365 | 376 | 3.72 | 3.99 | 3.58
(381R) | (0.69) | (0.66) | (0.63) | (0.61) | (0.59) | (0.52) | (0.62)
80% 2.81 | 3.16 | 325 | 338 | 353 | 358 | 3.29
(435R) | (0.70) | (0.67) | (0.65) | (0.64) | (0.62) | (0.62) | (0.65)
90% 2.58 | 2.89 | 299 | 3.02 | 3.03 | 3.13 | 2.9
(490R) | (0.70) | (0.69) | (0.68) | (0.66) | (0.67) | (0.67) | (0.68)
100% | 2.60 | 2.51 | 2.66 | 2.69 | 2.73 | 2.79 | 2.66
(544R) | (0.68) | (0.66) | (0.70) | (0.70) | (0.69) | (0.71) | (0.69)
* 12R represents a current sampling method
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