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A Study on the Estimation of Shelf-life for 155mm
propelling charge KM4A2 using ASRP’s data

Yoon, Keunsig " - Park, Sangwon *

" Defense Agency for Technology and Quality

ABSTRACT

Purpose: The purpose of this study is to provide a statistical method from the data of ASRP’s results and
to apply to the reliability assessment of 155mm propelling charge, KM4AZ2.

Methods: The accumulated data through ASRP for 155mm propelling charge were analyzed using regression
analysis and MINITAB reliability analysis. The analysis methods used for this study were applied to statistical
data types such as continuous data, binominal data.

Results: The results of this study are as follows; The failure of 155mm propelling charge is mainly due to
the broken charge bag, the decline of stabilizer content. The shelf-life(B5) regarding broken charge bag
is 21.1years. The stabilizer content decrease with 0.0227%/year and safety storage period of propellant is
34.6years.

Conclusion: The shelf-life of 155mm propelling charge determined by charge bag is estimated 21.1years.
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Table 1. The composition and content of
propellant KM1.

é?%< » ”HK"{K = m N }2‘! Composition Contents(%)
S Nitrocellulose 84.0
e Pp— M Dinitrotoluene 10.0
Dibuthylphthalate 5.0
e A " Diphenylamine 1.0
Figure 1. the configuration of 155MM propelling charge Moisture 0.5
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Table 2. The conversion example from ASRP data to Arbitrary censoring data type for Minitab

. No. of | No. of start of end of | No. of start of | end of | No. of
Shelflife . No. | . . . No. | . . .
sample | failure interval | interval | failure interval | interval | failure
11 10 1 1 0 11 1 6 11 * 9
12 20 3 2 0 12 3 12 * 17
=
13 10 2 3 0 13 2 8 13 * 8
14 20 5 4 0] 14 5 9 14 * 15
15 30 7 5 0 15 7 10 15 * 23
<ASRP data> <Arbitrary censoring data type for Minitab>
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Figure 2. The appearance of broken charge bag
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Figure 3. The reliability and 90% confidence interval on broken charge bag rate



Yoon & Park : A Study on the Estimation of Shelf—life for 155mm propeling charge KM4A2 using ASRP’s data 297

OFX ylo] thEk A7)z A= 9 90% A #&eS Figure 3o YERQITE 477k 17d0] A 3}sl=
ARE] oFE mio] WAELY] AlZteln] A7g7]be] AR ErE oy e Tkt 1P Al AA| AlFE it

2 95.3%=X 90% A THE 1H S shetgke] B 87.5%= 4AHEH AT

Figure 4= ¥ 3lEd| o]2= £33 vUH s/wg o] &ato] 413 Aajo|t}. ASRP A HlolHE dou=5T
@ BV E AR F JES AEEld dolHE st #E ID ZE(Distribution 1D plot) & FHSATE F
HEETyel e A= A4S & A ofol2L ¥, i AEE7}F Anderson Darling#ho] 146.922= 74 S
Skt o] % stolE FHAEREE MYt A=A N FE 95%5 A &ato] £4F Aijolth. 4 At
& B HAIFAIZHMTTE, Mean Time to Failure)2 ¢F 34.3\do|™ 18]3 By 782 15.4d, Bs 82 21.1
doz 39t

Frobability Flot : Broken charge bag
Arbitrary Censoring - kML Estimates
Weibull Distribution - 95% CI
5

=
€ 03 0303 303 £3 0
M

Table of Statistics
Shape 521426
Scale 37,2452
hean 34,2830
Sthev 755708
Median 34,7199

[=]
L

£n

Cumulative Failure(%)

ot
1 1

IGR 10,3246
AL 146,922
15 20 30 40 50 B0 70

Shelf-life{year)

Table of Percentiles
Standard  95.0% Normal CI
Percent Percentile Error Lower Upper
1 15.4156 1.18252 13.2637 17.9166
5 21.0726 0.645388 19.8449 22.3763
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Figure 4. The shelf-life estimation result of broken charge bag by Minitab.
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Figure 5. The result of regression analysis on stabilizer content of propellant.
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