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Among ammunitions which are stored in a war field, the lifespan of propelling gunpowder is affected by storage environment
such as storage temperature, humidity, and exposure to sunlight. These are because Nitrocellulose (NC) which is the main component
of propelling gunpowder can be naturally disassembled to unstable substances similar with other nitric acid ester. We can’t prevent
it fundamentally from being disassembled, but to restrain induction of automatic disassembly by decomposition product, a decom-
position product (NO,, NOs, and HNOs) and tranquillizer DPA (Diphenylamine), having high reactivity, are added into a propellant.
For this, it will decrease the velocity of tranquillizer which can also affect the velocity of producing the decomposition product
of NC, storage temperature or humidity of propelling gunpowder is higher, drop of tranquillizer content is much faster. Therefore,
to extend storage lifespan of propelling gunpowder, it is really important to control storage temperature or humidity inside the
magazine. Hereupon, according to the manufacture of small scale model magazine and the result of performing experiments
and measuring variation of inside temperature (storage temperature), using roof types that have a steel slate structure of magazine

among ground magazines, this research shows the differences in details.
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<Table 1> Life Expectancy of Arrhenius Equation Zore] AArHe AFEr wet A HEsHH, A%
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T K Day Year
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<Table 2> Stabilizer DPA Contents(%) with Roof Material
430 and Stockpile Location
400
350 - 155mm No. 8 | 155mm White
— 300 Roof Accumulation propellant propellant
g Material Location
> 250
o Upper 0.41 0.73
< 200 \ Slate
3 \ Lower 047 082
Y 150 \
\ Upper 0.37 0.73
100 \ S. Panel
N Lower 0.46 0.79
50
\\\\
. — )
0 10 20 30 40 50 <Table 3> Changes of Internal Temperature by Roof Material

Storage tempeature [°C]

<Figure 1> Relationship of Storage Temperature and

Shelf Life
HiF AZLE 25T 71502 AFFd o2 k4370
2 PGt ATt SEASE AFY 45 A5
I AR et A & Ak o]} Zo] X

Min. T(C) Max. T(C) .
- - Deviation
Time . Time c (C)
(hour) (hour)
Outside T. 04 22.9 15 30.2 73
Insulation 07 | 279 | 16 | 318 39
Panel
S. Panel 06 25.6 13 39.0 13.4
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<Figure 3> Miniature of Ground Magazine
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<Figure 4> K—type Sense Position inside Ground Magazine.
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<Figure 5> Average Temperature Changes of Internal
Temperature abut Upper, Middle and Lower

<Table 4> Changes of Internal Temperature by Roof Type

Type 1| Tupe 1| Deviation | i

Center 38.574 34.141 4.433
8.17/14:30

U Front 38.818 35.322 3.496
Back 38.304 35.068 3.236 8.17/12:00
Center 30.797 27.526 3.271 8.18/12:05
M Front 37.315 34.652 2.663 8.17/14:25
Back 35.313 32.36 2.953 8.17/11:20
Center 30.405 26.495 391 8.18/12:05
L Front 35.834 33.298 2.536 8.17/13:25
Back 33.758 31.663 2.095 8.17/11:20

U : Upper, M : Middle, L : Lower.
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<Table 5> Pearson Correlation and Regression Coefficient

Type 1 Type II
Center 0.924; -3.692+1.228x 0.850; -16.85+1.621x
9] Front 0.924; -5.288+1.27x 0.892; 4.943+0.9013x
Back 0.940; -5.990+1.292x 0.899; 3.377+0.9556X
Center 0.917; 0.866+1.054x 0.899; -25+1.893x
M Front 0.914; 1.450+1.028x 0.835; 8.839+0.7599x
Back 0.917; -0.640+1.092x 0.877; 6.02+0.851x
Center 0.920; 4.611+0.9136X 0.889; -38.14+2.307x
L Front 0.915; 3.934+0.9368x 0.819; 9.627+0.7196X
Back 0.901; 3.315+0.9355 0.830; 9.051+0.7414x

Fitted Line Plot
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<Figure 6> Scatter Diagram and Regression Coefficient
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<Table 6> t—Distribution Hypothesis Testing and 95% CI

for Mean Difference
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2 B F¢l oF 730971 €]
73 A TFHE wA Sl glom,
TOF Type I = thA|gohd
de] odiF d3ta v

te

Type 1 Type IO
Average : 35.6968 Average : 35.2357
Variance : 2.9998 Variance : 6.1986
Center

to : 4.09 >1(182,0.05)=1.973

95% CI for mean difference : (0.239, 0.683)

Average: 35.5071 Average: 33.8982

ul F Variance : 3.2163 Variance : 1.7401
ront t : 28.69 > 1(182,0.05) = 1.973

95% CI for mean difference : (1.4982, 1.7195)

Average: 35.5185 Average : 34.0776

Back Variance : 3.2153 Variance : 1.9253
ac t : 26.54>1(182,0.05) = 1.973

95% CI for mean difference : (1.333, 1.548)

Average : 34.7412 Average : 35.8212

C Variance : 2.2496 Variance : 7.5554
enter o+ 842 <((182,0.05)=1.973

95% CI for mean difference : (-1.333, -0.827)

Average : 34.5017 Average : 33.2504

M| F Variance : 2.1517 Variance : 1.4112
ront o : 28.28 >1(182,0.05) = 1.973

95% CI for mean difference : (1.1641, 1.3387)

Average : 34.4284 Average : 33.3585

Back Variance : 2.4126 Variance : 1.6047
to @ 22.71>1(182,0.05)=1.973

95% CI for mean difference : (0.9769, 1.1628)

Average : 33.9589 Average : 35.9761

C Variance : 1.6779 Variance : 11.474
enter fo : -1.128 <¢(182,0.05) = 1.973

95% CI for mean difference : (-2.01, -1.66)

Average : 34.0306 Average : 32.7439

Variance : 1.7841 Variance : 1.3138

L | Front

to : 35.54>1(182,0.05)=1.973

95% CI for mean difference : (1.2152, 1.3581)

Average : 33.3687 Average : 32.8704

Back Variance : 1.8344 Variance : 1.3581
ac t : 1174 > 1(182,0.05) = 1.973

95% CI for mean difference : (0.4145, 0.5821)

<Table 7> Insulation Steel VS Single Steel

Insulation )
Panel(75T) S. Panel Difference
Unit
Cost(Won/m’) 26,000 7,800 19,200
Materlalv Costs 9,750,000 5,475,000 4275.000
(89pyong)
Material vCosts 14,235,000 79993500 6241500
(131pyong)
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