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A study on The Shelf-life of Cartridge, 81MM High-Explosive for
Mortar Using Regression Analysis

Won-Seok Kim, Seong-Hwan Cho, Keun-Sig Yoon
Defense Agency for Technology and Quaility
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Abstract If ammunition is stored for a long time, it may not fire or explode normally due to corrosion
of parts or natural decomposition of chemicals or it may threaten the safety of users due to premature
explosion. To prevent this, it is important to determine whether to dispose of ammunition or continue
to use it by judging its shelf-life. This is also effective in increasing combat power in wartime and
reducing the defense budget. The ASRP (Ammunition Stockpile Reliability Program) conducts periodic
tests on stored military ammunition and analyzes and evaluates the serviceability, safety, reliability, and
performance of ammunition. Its task is to determine the storage extension or disposal of ammunition
according to the evaluation results. In this study, the test results of the ASRP were used for regression
analysis to confirm the trend of deterioration of the function of ammunition and estimate the shelf-life.
An analysis was conducted on one item, 81MM mortar cartridges, and the performance of the fuze and
propellant was analyzed. The fuze and propellant are important components that determine the function
of mortar cartridges. As a result of the analysis, the shelf-life of an M004 fuze is about 28 years, and
a KMOOQ6 fuze's shelf-life is about 74 years. The shelf-life based on the muzzle velocity is about 89 years
for MOO propellant and about 170 years for KMOO propellant. The shelf-life based on the stabilizer is
about 128 years for MOO propellant and about 75 years for KMOO propellant. It is expected that the
results of the study could be applied to other mortar items and it could be used to improve quality or
policies for ammunition.
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Fig. 1. Shape of Cartridge, 81MM high-explosive
KMO000

Table 1. Specifications of Cartridge, 81MM
high-explosive KM000

Category Contents
Weight 4.24kg

Diameter 81mm
Length 52.9cm

Explosive COMP B
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Table 2. Sample composition of of Cartridge, 81MM
high-explosive KM000

Category le];?:slres()f Pg’f:::sg Fuze setting
20 1 Impact
Impact
20 9 Impact
10 1 Impact
. Del 10 1 Delay
mpact-Delay 10 9 Impact
10 9 Delay
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g ALgste] FEHE Helofng BRIy m7dk
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Table 3. Defect contents of Cartridge, 81MM high-
explosive KM00O

Category Contents

+ Premature explosion

+ Horizontal range less than 70% of
average range

+ Parts separation

Critical Defect

+ Fuze non-function

Major defect R
+ Detonator non-function
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Table 4. Propellant stability category codes

Percent effective i
Category stabilizer(%) Action
A 0x or more Safe for continued
storage
c Ox ~ O.x Treated within one
year
D Less than 0.x Demilitarized within
60days
3. MyAR
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Table 5. Defects of cartridges due to long-term

storage
Long-term storage -
Category 8 . 8 Defects
properties
+ changes over time . .
Fuze . . * non-function
in chemicals
+ corrosion and .
Warhead + premature explosion
cracks
- aging change of X
Primer gunpowder unable to fire
. + delayed fire
+ corrosion
. - speed and range
- change over time P 8
below
Propellant and natural
. + spontaneous
decomposition i
combustion
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Table 6. Defects of Cartridge, 81 MM high-explosive
KMO000 in '12~'22 ASRP

Category Defects Percentage
Fuze * non-function 7.71 %
Primer - unable to fire 037 %
Propellant " speed and 0.56 %
range below
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= Probability of occurrence
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of Dependent Variable

z; = Independent Variable
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odds ratio =

P,= Probability that an Event will Occur
P,= Probability that an Event will not Occur
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S

Y- 7, = Standard Deviation of ¥, -,

t./2n—o = Confidence Coefficient

=
5. Mz

i}

‘128~229 =9 81MM TEEF KM000: 1887
ZEJ} ASRP $8=9lon, ASRP A} A#7)s, =3
S, PIAIEFl ol FAREAS AASHT. Al

7159 AS ZESTF w2 KM006 A3 M004 Al

AEATE  AgPoH, EFEEeL PYAITES
KMO0 ZFZ17ekat MO0 F31742k] AT AHES

9}t ASRP 43 = 81MM IEZEF KM0002S] 1AE=L
Table 70 Yerf At

Table 7. Fuze and Propllant charge model of '12~'22

Cartridge, 81MM high-explosive KMO000
ASRP Lots
Contents
Category
Mode Lots
KMO006 Impact 123
Fuze
MO004 Impact-Delay 55
Propellant KM00 - 138
charge MO0 - 50
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Fig. 2. Logistic Regression Model of M004 Fuze

Table 8. Regression analysis result of M004 Fuze

Contents
Category
Impact Delay
Regression AT o
Equation T 4 o BRITHO.07016r T 14 o L8T9 00982
Odds ratio 1.0727 1.1030
P-value < 0.05 < 0.05
Test Result H, H,
Estimation of -
shelf-life 5 28

Fig. 2%} Table 89] 3]AEA A3}, M00441 54
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—
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Fig. 3. Operation of M004 Fuze
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Table 9. Regression analysis result of KM006 Fuze

Contents
Category
Impact
Regregsion P w
Equation 1+ o 646+ 0.04706z
Odds ratio 1.0482
P-value < 0.05
Test Result H,
Estimation of
shelf-life 74
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Table 10. Regression analysis result of Muzzle velocity

Contents
Category
MO0 KMOO
Regression Y = -0.2578x + Y = -0.1406x +
Equation 264.06 263.98
Rejection Area 3.9381 3.8756
Test Statistic 214.7745 128.9122
Test Result H, H,
Estimation of
shelf-life 116 213
Estimation of
shelf-life
(90% Lower 8 170
CL)
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Fig. 6. Scatterplot(Stabilizer with Storage period) of
Propellant

Table 11. Regression analysis result of Stabilizer

Contents
Category
MO0 KMO00
Regression - Y=-0.0052x +
Equation Y = -0.0031x + 0.7457 0.7555
Rejection Area 3.9381 3.8756
Test Statistic 634.6883 1382.0386
Test Result H, H,
Estimation of
shelf-life 143 87
Estimation of
shelf-life
(90% Lower 128 7
CL)
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