J. Korea Saf. Manag. Sci. Vol. 26 No. 3 September 2024 ISSN 1229-6783 (Print) 1
http://dx.doi.org/10.12812/ksms.2024.26.3.001 ISSN 2288-1484 (Online)

0% 39 2EdS 4% 81mm BHEXE 1E G AT oS5
B3I -FAF OB
ki
"g@sjololz 0]z PGM AT

Prediction of Shelf—life for 81lmm Mortar High Explosive

Ammunition Using Multiple Regression Model

Young—Jin Jung® - Ji—Soo Hong" - Kang—Young Lee™ - Sung—Woo Kang®
*Department of Industrial Engineering, INHA University
*PGM R&D Institute, Hanwha Aerospace

Abstract

This study aims to develop a regression model using data from the Ammunition Stockpile Reliability
Program (ASRP) to predict the shelf life of 81lmm mortar high—explosive shells. Ammunition is a
single—use item that is discarded after use, and its quality is managed through sampling inspections. In
particular, shelf life is closely related to the performance of the propellant. This research seeks to predict
the shelf life of ammunition using a regression model. The experiment was conducted using 107 ASRP data
points. The dependent variable was 'Storage Period', while the independent variables were 'Mean
Ammunition Velocity,' 'Standard Deviation of Mean Ammunition Velocity,' and 'Stabilizer'. The explanatory
power of the regression model was an R—squared value of 0.662. The results indicated that it takes
approximately 55 years for the storage grade to change from A to C and about 62 years to change from
C to D. The proposed model enhances the reliability of ammunition management, prevents unnecessary
disposal, and contributes to the efficient use of defense resources. However, the model's explanatory
power is somewhat limited due to the small dataset. Future research is expected to improve the model
with additional data collection. Expanding the research to other types of ammunition may further aid in
improving the military's ammunition management system.

Keywords : Ammunition Shelf—life, ASRP(Ammunition Stockpile Reliability Program), Regression Model,
Prediction of Storage Period
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<Table 2> Standard Deviation of Mean Ammunition Velocity
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Effective Stap(.iard Devigtion of Category
Mean Ammunition Velocity (m/s)
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Effective Stabilizer (%) Category
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Less than 0.20 D
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<Table 3> IQR Information of Independent Variables

Standard
Mean Deviation of
Ammunition Mean Stabilizer
Velocity Ammunition (%)
(m/s) Velocity
(m/s)
IQR
1 . 1
Q3-Q1) 6.10 0.83 0.13
Lower Bound
(Q1-1.54QR) 247.54 0.07 0.37
Upper Bound
(Q3+1.54QR) 271.94 3.23 0.87
The Number of
Outliers 5 3 0
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<Table 4> Pearson Correlation Coefficient with Storage

Period
Mean Standard Deviation of
Ammunition Mean Ammunition Stabilizer
Velocity Velocity
Value -0.28 0.54 -0.77
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<Table 5> VIF of Independent Variables

Independent Variables VIF
Mean Ammunition Velocity 94.40
Standard Deviation of Mean 9.77
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<Table 7> Regression Analysis Results
(x1: Standard Deviation of Mean Ammunition Velocity,
x2: Stabilizer)

Dep. Variable: NS R—squared- 0.662
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