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Abstract The 120mm mortar system is a state-of-the-art weapon system operated by the Republic of
Korea Armed Forces and was developed to replace the existing 4.2-inch mortar system. The 120mm
mortar system is a muzzle-loading weapon system and can be operated flexibly in the same drop-type
and strike-type firing modes as the existing mortar system. In the drop-type shooting mode, the length
of the firing pin greatly affects whether the detonator works, and cause analysis is necessary due to the
resulting misfire. This can be predicted with a probit regression model suitable for binary data analysis.
In this study, the misfire rate of the drop-type firing mode in the 120mm mortar system was analyzed
using the probit regression model. The optimal length of the firing pin was predicted to be 3.1 mm. The

results are expected to help improve the performance of drop-type weapon systems.
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Fig. 1. 120mm Mortar System
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Table 1. Specifications

Category Spec.
Muzzel KDS 1015-4013
Firing Pin QAR A60145215

KDS 1315-4013
QAR A30004851

Ammunition
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Table 2. Misfire Rate on Firing Pin Length

Firing Pin Test Number |Misfire Number| Misfire Rate
Length (mm) (EA) (EA) %)
2.44 15 15 100.0
2.61 15 14 93.3
2.70 15 12 80.0
2.78 15 3 20.0
2.96 15 0 0
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Fig. 2. Linear Regression Graph
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Fig. 3. Polynomial Regression Graph
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Fig. 4. Logistic Regression Graph
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Table 3. Goodness of Fit Test

Method \2 Desree o | Value
Pearson 1.1573 3 0.763
Deviance 1.0612 3 0.786
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Table 4. Survival Rate Table

Firing Pin  [Misfiring Rate] Lower Bound | Upper Bound
Length (mm) (%) Probability (%) | Probability (%)
2.7 27.03 8.03 45.00
2.8 85.09 68.84 98.58
2.9 98.86 93.86 99.99
3.0 99.93 98.96 100.00
3.1 99.99 99.83 100.00
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Fig. 5. Survival Rate Graph
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