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Study on the Propellant Position for the Decrease of the
Differential Pressure in the Interior Ballistics of a Gun
Propulsion System
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ABSTRACT

The position effect of the solid propellant in the combustion chamber on the decrease of the
differential pressure has been investigated using the IBcode. Generally the metallic cartridge or CCC
(combustible cartridge case) are used to load the propellant of the gun propulsion system. The
position of the cartridge(propellant) is, therefore, a major factor for the interior ballistics in case the
combustion chamber is larger than the cartridge. In this study, three different positions in the empty
space of the chamber have been considered. As results, the case of the propellant located in the
region near the base and breech has shown that the negative differential pressure and the difference
between the breech pressure and the base pressure are much higher than those of the case of the
propellant located in the center of the chamber. The case of the propellant in the center of the
chamber is, therefore, more profitable to improve the performance of the interior ballistics.
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Table 1. Initial Condition of Analysis

WA A
A A%
A A%

XA Impetus

30 (kg)
8.85 (kg)
1569.45 (kg/m”)
911665.4 (J/kg)

Al A% 0.099 (kg)
A 3HAl Impetus 912121.8 (J/kg)
Hd A 0.0188 (m’)
daEE A3 (0) 0.71
ALEE Fo(a,) 1338587
(Pa)™"(m/s)
ATt EAF 22.0 (kg/kmol)
Al 1.259
A 2417 (K)
= 5 (m)
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