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Table 1. Long-Term Storage Characteristics and Defects / Hazards of Ammunition by

Component (Lee, 2010)

Classification Long-term storage characteristics Defect / Hazards Factors
A change with the passage of time Misfire at impact, Blown in half,
Fuse . .
(blasting agents) Poor delay time
Warhead corrosion, crack el ce d.e e
Early explosion
A change with the passage of time Inability to launch
Detonator (detonator powder)
. Delayed launch
Corrosion of detonator cup
A change with the passage of time S o / Range s.hortfa]l
Propellant .. Spontaneous Combustion
and natural decomposition .
and explosion
Guided Missile Shape cha_nge of propellant Unstable ﬂlght
Separated liner and propellant Early explosion
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Table 2. Reliability assessment of storage ammunition (DTaQ, 2018)

Classification Explanation

After taking samples at random, follow the inspection procedure and focus on
visual inspection

General inspection

Perforrnance test Conducted performnance tests of launch ammunition in cooperation

at the test site with DTaQ test site or ADD and Military Base

Storagfe:tnalysm Perform safety-oriented tests in chemical laboratories

Investigation and Identification of the cause of the malfunction and measures, classification
analysis of result is classified as defect, specification and technical data insufficient, use
malfunction defect, unknown cause

Life evaluation

technique Development agency reflects R & D plan
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Table 3. Grades of functional and non-functional tests (DTaQ, 2018)

Function (non-function) Explanation
A1) Good quality and still available
B(2) Limited use due to degraded characteristics
D(D) Safety hazards and fatal flaws

Table 4. Rating of storage safety test (DTaQ, 2018)

Storage safety Storage period Content(%)
A Continue storage 0.3 or more
C Should be consumed in a year 02~ 029
D Should be dispose in 60 days Less than 0.2

H715 A8, 715418, ARG AIE olgAl Al 7HA] A8 9] Aabe A, A 7HsA,
A, FEEA, T 28N 55 FHHLE 1elst ZE| dis] oMY FES
o gREH SEE T 97HACIH, CC-AAIE A 2 AR, CC-B(EAR £8), CC-C(+A

HAAL Q) CC-E(3AH o), CC-FONFAR i), CC-J(RA BEFA

Y&, CC-N(ZIH AFA] AH7s) 622 ydth

£ AT debdE S0l AA &k FAAH wet 728 Ro] ohgt A9 7E A
437 2 d oo met TR Ag zEste], RE W @k A net A 7,
Aulde, #7] 5 39AR SHE Wre AS Atsith

o
8
=



22 E01% Clo[E T|8te| MEEtet ZXOIZ0| BEH AR o7t / ok - ZXS - ARl - 0IFE 5

& 7o 2 AYEE 5 43t B9 A5 E A5 §F, HAFHOE £EHE A58k Yotk
?%‘%'J,_«] 51741011 EHEH S L iR

re N

RO Z A3ty APsHe A0 E}%W"é 7= 4A & Yotk 71E AF(Yoon, 2009;
Yoon & Lee, 2012)= 3|ARA 02 A &k +9& o530, Yoon(2009)9] AT-olA+=
AZATE SHAAZ 7HFetn F3A4|9) 7o g A & FZ B3k IAANE A
WGtk 283 3HRA S Tl A 278k A FF A 71F0.3%) =2t

ﬁ B
r

KD541 %21 Zekot A A g
[e]

J, 3} 069 — 0.01877 X A ZAE
KD676 32 3 <k ok A A gt

012 = 0.01754 X A A=

Sk weke] AASo) MIAY Bo 2T BRI 4 YA AZAE o]9) ThE QAo
g PRA BF) G ol tlaAE F7h B4o] Besithy werE B¢, =R 05
& dolE 54 AER 22t A7 s, o) HolHES B AALME S5
ARAEE FHSHE 2ol BAd Ut A A A7HE FRol,

= T FeY Ague $Re dSs PHoze 1z ATE 95 BUe F8el, 9

% % 29 I4E JUE 59 A34D 292 298 39 £38 AR PO e

ps

2

A STANAG 45273 AOP-48 3—01 ofef Eo} o] EA3t (2 °1V
THEAIZE tol| A 9] P Al &5 A golH, Kn(T)E 752 TolA nat Al &3 ZAanks

£E vehie ggolth,

Table 5. NATO deterioration model (Lee et al., 2007; Cho & Kim, 2010)

Classification Lifetime prediction model
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Figure 1. Post-distribution of coins
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Figure 2. The state change process of stored
ammunition
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Table 6. Distribution of Quality Characteristics of General Products and Munitions
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Abstract https://doi.org/10.37944/jams, v2i1,.39

Case Study on Quality Prediction of the
Ammunition Stockpile Reliability Program Based
on a Small Amount of Discontinuous Data

Namsu Ahn -+ Jaewoong Kim < Minsu Kim - Jongjil Lee
Korea Military Academy

This research proposes a new framework on reliability assessments of stored ammunition stocks.
Many previous studies on reliability assessments are based on the correlation between the content
of residual stabilizer and the year of manufacturing. However, it ignores the quality difference of the
lot and other possible deterioration factors. In this research, we suggest a new framework which can
overcome those shortcomings.

To estimate the life of the stored ammunition, this research combined two popular techniques. The
first one is Markov chain analysis and the second one is Bayes' theorem. Markov chain analysis is
used to represent the discontinuous experimental interval and quality difference in the lot, and Bayes’
theorem is used to overcome the circumstance that information from the experiments is limited. We
obtained data from previous research article, and calculated three state transition matrix(function,
non-function, stability) to apply the Markov chain analysis. Weights from the opinions of experts are
given to three matrix, and the calculated total state transition matrix is used to estimate the long term
ammunition status. In result, we propose a new framework which can reflect the quality degradation
in lot and state-based business procedure. Also, the business reality that number of possible
experiments is small and the observation period can be discontinuous are reflected.

Key Words : Ammunition Stockpile Reliability Program, Markov Chain Analysis, Bayes' Theorem, Lifetime
Estimation





