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A Case Study on the Reliability Assessment of
Stockpile Ammunition

Keun Sig Yoon*~Jong Chan Lee

Defense Agency for Technology and Quality

Purpose: The purpose of this study was to find out that the statistical method of stockpile reliability of ammuni—
tion by items can be applied to the reliability assessment of stockpile ammunition.

Methods: We reviewed the statistical method of stockpile reliability of ammunition by items and verified the
possibility of its application by case study.

Results: We found that the statistical method of stockpile reliability of ammunition by items is very useful
and effective to present the reliability of ammunition based on each item and to predict the change of the
reliability in the future. The reliability of proximity fuse was about 94.5% and was influenced by manufacture’s
year and the difference between lot and lot more than storage period.

Conclusion: The statistical method of stockpile reliability of ammunition by items can be applied to the reli—
ability assessment of various stockpile ammunitions such as ammunition for mortar and canon.

Key Words : ASRP, Ammunition, Reliability, One-shot Device, Statistical Analysis
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Fig. 1. Procedure of Ammunition Stockpile
Reliability Program
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Fig. 3. Reliability trend analysis with storage time
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Table 1. The number of stockpile lot or test lot

e of mamifacture number of | number of test lots
test lots | 03 | ‘07 | ‘09 | total
‘86 3 S| -] -8
‘97 11 - 2 2 4
‘ag 7 - 2 3 5)
‘89 7 o I B I
90 8 o I I
‘91 6 - 2 1 3
‘99 6 - 2 4 6
‘93 6 - 2 4 6
‘94 ] - 2 4 6
‘95 4 - 2 2 4
‘96 4 2 2 1 5
‘97 2 - - 2 2
‘98 5 - - 2 2
‘99 5 - _ - _
R I A i R— R
- TT-3%

s

7Y B4 MaE Ee | s | FEAE

Fig. 5. The operating mechanism of proximity fuse

Table 2. The defect classification of proximity fuse

classfication defect list note
critical  premature
- explosion on flight.

. - early Function

major - dud
u frequently

) - inverse function SOt

minor .
(function ground)
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Table 3. Results of 2003 test by the year of
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Table 4. Fisher's Exact Test Results of 2003 test by
the year of manufacture

events | ‘86 | ‘96 | Fisher’s Exact Test Results

success | 105 | 68 | Table = [105, 68, 3, 4]

Left : p—value = 0.908108

Right : p—value = 0.286474

fail 3 4 | 2-Tail : p—value = 0.439944

manufacture
year of no. of | no. of |no. of |reliability 9O%Alower
lot . confidence
manufacture samples|success| fail (%)

level

86-1| 36 34 2 94.4 85.9

‘86 86-2| 36 35 1 97.2 89.6

86-3| 36 36 0 100 93.8
96-1| 36 33 3 91.7 82.4
‘96

96-2| 36 35 1 97.2 89.6

total 180 173 7 96.1 93.5
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: “s0% 4l 23842 events 93~98 88~92 | Fisher’'s Exact Test Results
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1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 199 1997 1998

HEHg(H)

Fig. 6. Reliability of 2007 test lots by the year of
manufacture
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Table 5. Results of 2007 test by the year of
manufacture

year of no. of | no. of |no. of |reliability 90%-lower
manufacture | samples | success | fail (%) confidence

level

‘87 72 71 1 98.6 94.7

‘88 72 56 16 77.8 70.2

‘89 72 37 89 51.4 43.2

‘90 72 24 48 33.3 26.0

‘91 72 46 26 63.9 55.7

‘92 72 57 15 79.2 71.7

‘93 72 64 8 88.9 82.6

‘94 72 68 4 94.4 89.2

‘95 72 70 2 97.2 92.8

‘96 72 70 2 97.2 92.8

=% 720 563 157 72.1 69.5
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Table = [343, 220, 17, 140]
Left : p-value = 1.000000
Right : p-value = 2.2053e-31
fail 17 140 2-Tail : p—value = 4.4162e-31

success | 343 220
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Fig. 7. Reliability of lots by the year of manufacture
(2009 test)
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Table 7. Results of 2009 test by the year of

o] AFEE 33.3~77.8% Wl glom, AFAHE

manufacture £ 63.4%0] 2 52 90%ol A A1 F ket 60.9%
1 90% lower ojth. RhH 1 9] Alxde] H2A A e 92.1%
year of no. of | no. of [no. of|reliability confidence . o
manufacture |samples |success| fail (%) level ~1OO%O]1 }‘\—]QT 90%01]/\1 }\]ﬂo} 94.5%
2 ulg e e Az 2o Az dolst A9
‘87 72 70 2 97.2 92.8 <
= AoE el
‘88 108 62 46 57.4 50.8
89 B B B B B Table 9. Reliability by the year of manufacture
0 - . - - - ear of no. of | no. of |no. of | reliabilit 0% lower
‘91 36 18 18 50.0 38.2 Y . R ) " Y| confidence
manufacture |samples| success | fail (%) lovel
‘92 144 111 33 77.1 72.0
‘86 108 105 3 97.2 93.9
‘93 144 135 9 93.8 90.3
‘87 144 141 3 97.9 95.4
‘94 144 135 9 93.8 90.3
‘88 180 118 62 65.6 60.6
‘95 72 68 4 94.4 89.2
‘89 72 37 B8 51.4 43.2
‘96 36 35 1 97.2 89.6
‘90 72 24 48 383 26.0
‘97 72 72 100 96.9
‘91 108 64 44 59.3 52.6
‘98 72 68 4 94.4 89.2
. ‘92 216 168 48 77.8 73.7
ERll 900 774 126 86.0 84.4
‘93 216 199 17 92.1 89.2
. , ‘94 216 203 13 94.0 91.3
Table 8. Fisher's Exact Test Results of the
manufacture’s year ‘95 144 138 6 95.8 92.8
86~87 ‘96 180 173 7 96.1 93.5
events 93~9 88~92| Fisher’s Exact Test Results
8 ‘97 72 72 0 100 96.9
success | 583 189 | Table = [583, 189, 29, 97] ‘98 72 68 4 94.4 89.2
Left : p-value = 1.000000 e -
. Right : p-value = 1.3535e-29 =3t 1,800 | 1,510 | 290 83.9 82.7
fail )29 1 97 | 2-Tail : p-value = 1.3535e-29 88~92 | 648 | 411 | 237 | 634 | 609
86~87
1,152 | 1,099 53 95.4 94.5
4.5 dole A% 2 FHRA 68~
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