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tion tube, 4—powder bags
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Table 1 Ballistic characteristic value of powder

f a p u
power type /k)-kg™ /m?-kg™  /kgem™ /mes!-MPa" "
igniter 300.0 0.000485 1600 0.00264 0.7
main propellant 1030.0 0.001 1650 0.0024 0.8

combustible container 616.3 0.001267 1139 - -

Note: fis propellant force. a is covolume. p is density. u is burn rate coeffi-

cient. n is burning rate index.
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Experiment and Simulation of Flow Field Characteristics for Single Modular Artillery Charge System

MA Tian-yi, TAO Ru-yi, SEN Si-yi, WANG Hao
(School of Energy and Power Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: Modular artillery charge system (MACS) is one of the main charge structures for large-caliber howitzers. To accurately
study the interior ballistic characteristics of single modular artillery charge system and analyze the variation law of gas flow and
pressure wave in the chamber, a combustion experiment platform for MACS was designed to carry out the combustion experi-
ment of single modular artillery charge system. According to the characteristics of modular artillery charge system, the axisym-
metric two-dimensional two-phase flow interior ballistic model of modular charge was constructed in different regions. Based on
the high-order accurate Monotonic Upstream-centered Scheme for Conservation Laws (MUSCL) , the numerical simulation of
the ignition process of single-module charge was carried out. The results show that the calculated results are in good agreement
with the experimental results. The calculated maixmum errors of the pressures at different test points are less than 4%, indicating
that the mathematical model established and calculation method used can describe the combustion process of single modular ar-
tillery charge system well. The results also show that before t=5.0 ms, the combustion of the module cartridge has little effect on
the internal flow field of the module. The gas of main propellant can’t diffuse into the charge chamber in time due to the obstruc-
tion of the end cover of the cartridge.Only the gas of the ignition tube has a certain effect on the flow field in the chamber. The
maximum pressure in the chamber during this period is about 4.3% higher than that before the right end of the fire tube is not
broken. After the rupture of the cartridge, there is a pressure difference of 3.05 MPa at the boundary between the cartridge and
the chamber, so that the propellant gas and solid particles flow rapidly along the axial direction to the free space of the chamber.
A strong reflection of the pressure wave is formed at the bottom of the projectile. After that, the pressure wave oscillates repeated-
ly and gradually weakens.

Key words: modular artillery charge system;numerical simulation;two-phase flow;interior ballistics;MUSCL scheme
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