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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

Performance defect

Warhead corrosion, crack )
Early explosion

A change with the passage of time
Detonator (detonator powder)
Corrosion of detonator cup

Inability to launch
Delayed launch

Speed of ammo / Range shortfall
Spontaneous Combustion
and explosion

A change with the passage of time

P llant ..
ropelian and natural decomposition

Shape change of propellant Unstable flight

Guided Missile 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

Performance test Conducted performance tests of launch ammunition in cooperation

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

St lysi . ) . .
oragse;na SIS 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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Abstract

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

Namsu Ahn - Minsu Kim - Jaewoong 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



