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Abstract: To further investigate the mechanism of pressure oscillation in liquid propellant mortars, a
regenerative liquid propellant semi-closed explosive test system was developed. Based on large eddy
simulation ( LES) ,a combustion-chamber gas flow model was established during the ignition stage ,and the
combustion chamber acoustic cavity mode and transient flow field were numerically solved. The modal
frequencies and pressure oscillation signals of each order of the combustion chamber acoustic cavity
during the ignition stage were calculated. Results show that the modal of the combustion chamber acoustic
cavity during the ignition stage are mainly composed of tangential and axial directions,and the pressure
oscillation exhibits multi-frequency characteristics, with oscillation frequencies concentrated between
5~50 kHz. The calculated combustion-chamber pressure oscillation frequency based on LES is consistent
with the experimental results. The low-frequency pressure oscillation is the same as the modal frequency of
some low-order acoustic chambers, mainly manifesting as the first-tangential mode ( 1T) , first-tangential
first-axial model ( 1T1L), and second-tangential first-axial mode ( 2T1L). High-frequency pressure
oscillations exhibit frequencies similar to those of velocity disturbances. The vorticity field and velocity

disturbance spectrum were analyzed. The high-frequency oscillations are mainly caused by small
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disturbances caused by vortex interactions. The research results reveal the mechanism and development

process of pressure oscillation during the ignition period of liquid propellant mortars, providing guidance

for pressure oscillation suppression.
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Fig. 3 Pressure oscillation of combustion

chamber in test
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Table 1 Frequency and mode of combustion chamber
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Fig.7 Acoustic pressure field of the combustion
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Fig. 9 Pressure oscillation
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