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Abstract This paper presents an analysis of the shelf-life management program of the long-term storage
one-shot system. The one-shot system is mainly maintained with long-term storage or non-operating
status and is operated once at execution of the mission. The function corresponding to one-shot is
mainly operated through a shelf-life item such as an explosive. The performance and characteristics of
shelf-life item are subject to change as the storage period passes. Therefore, shelf-life management for
maintaining good condition is very important during long-term storage, and criteria for management is
necessary. We present a method for optimizing shelf-life extension by comparing criteria for
management with current reliability. Next, the shelf-life evaluation schedule was decided by utilizing the
reliability function of exponential distribution and Weibull distribution. Continuously accumulated test
data from the shelf-life evaluation were analyzed, and the parameter of distribution was updated. The
extension or expiration of shelf-life was selected by monitoring changes in reliability. In addition, we
confirmed the applicability of the presented shelf-life management program by applying ASRP test data
of the one-shot system K000 fuse.
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Where, R,, denotes criteria for reliability
management, A, denotes parameter of

exponential distribution at ¢, t, is elapsed time
from start of storage to current, t,, is remaining

time from current to R&,,.
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Where, R, denotes current reliability at ¢,.
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Where, 7. denotes scale parameter of weibull
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Ne
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distribution at t,, 5, denotes shape parameter of

weibull distribution at f,.



371 AgEE 434 AA

9] 9 ] n2 I g dF

Eq. O ¢,°0 s A7shd thaat 2

t+t \%
In(R )= —|—=2
()= [
NERNES o
nR_m)_ e
In(1n[— | et
" “R—m) —Adl

In(In(1/R,))= Bn(t.+t,) = BIn(n,)
In(In(1/R,,))+fIn(n,)

In(t,+t,)= B

0194/\4 A]/\Eﬂ,] x]—o:] —/F
)= AitHe ¢, 7H4 57
T A 2] SEIEIIE AA

for
0l
ro
r=

_,4
N
>
o% Il

Iot o

_T;J[rl—\.l

oﬂ’%—)ﬂ

BN

5

3!

4}>

S
.1
=2

i
[N
5
L

£

o 42| D273 MR

71& ASRP 239 2.1004 AAS 9 T T2
LB A} Table 12 K000 Al3o] 7] #A#;

‘é‘—Io

H o]F ASRPE &3 ARt Ateltt. KOO0 Al

631

SRR Ao g 370 o) s1Esin, ¢

L A97)% 3 499 7150 tet BASIE el
o B =FolA ARt 4 el m2IWe 48 4

9 K000 A1) o] o8 BelsA] BAT AH
& 2EW2 93 59l ko] o) 19sslon, 7
I AA/BEE EREo] gk Tk $5 9 54
oot A ol e 2o 4 glom, 2 gl
X 183 A8l A9 B3 AT Aslo] B4
Sapslok s hEs ATARRE s R T 4
A@YA A8 S As) Lah AEck. veba 4
B U AR 80 B4 Wsl] oiek AHAe 14
o ARHER, AT SAE FZ AFelor stn 1 2
e guREE BRE,

Table 1. ASRP test results of K000 fuze

Lot # Storage period Samp.le Success Fail
(year) quantity

1 2 40 40 0
2 3 40 40 0
3 4 36 35 1
4 5 36 33 3
5 5 36 34 2
6 6 36 32 4
7 7 36 34 2
8 8 36 21 15
9 9 36 26 10
10 9 36 34 2
11 9 36 30 6
12 9 36 31 5
13 10 36 35 1
14 10 36 35 1
15 10 36 36 0
16 10 36 31 5
17 16 40 31 9
18 16 40 35 5
19 16 40 32 8
20 16 40 35 5
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Table 2. R, and t, by Storage period

Storage period 3 R t,

(year) Be "le ¢ (year)

5 6.1880 7.6026 92.79% 0.97

6 4.4543 9.3678 87.16% 0.69

7 2.5268 16.3721 88.97% 2.04

8 4.4151 9.8593 67.20% -0.98

9 2.3358 16.7503 79.11% -0.19

10 1.2405 45.5304 85.85% 3.59

16 0.9217 88.8985 81.40% 1.46
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