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Abstract: In order to study the lightweight and compact impulse solid rocket motor, a new integrated im-
pulse-rocket solution was proposed, which uses the ball powder with micropores as the energy material and
builds the high—pressure internal ballistic by inducing convective deflagration of grain. By analyzing grain densi-
ty, grain length, ignition charge, and diaphragm form, the deflagration induction conditions of the ball powder
with micropores were obtained in the rocket with a large throat—to—burning surface ratio. Based on the deflagra-
tion characteristics of the ball powder with micropores, the trajectory and flow field characteristics of the new inte-
grated impulse rocket were both demonstrated. The results show that the grain length, the grain density, and the
amount of ignition charge all have a significant effect on the appearance of the deflagration, the longer grain
length, the smaller grain density and the larger amount of ignition charge are beneficial to inducing convective
deflagration. In the chamber of the rocket, the dependence of the micropore ball powder’ burning rate on local
static pressure over a useful range of pressures is governed by segmented exponential burning rate. It is prelimi-

narily demonstrated that the possibility of high—pressure operation of the new impulse-rocket.
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Deflagration Pulse Rocket[J]. Journal of Propulsion Technology, 2022, 43(8):210232.)
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Table 1 Internal ballistic parameters of the typical impulse-

rocket
Type Impulse/(N+s)  Time/ms  Peak pressure/MPa
ENTRI 56 18 81
MMA 35.5 12.76 58.1
BGM-77 331 18 -
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Fig. 1 Cross-sectional view of the overall structure of the

rocket

K18 R sh BLEE AR A, e AL R A A be
RO HE SRR | HE R R A BT R | R B Sk
K2 0 ke shpLik e 14 o

MR 50 T 00 7 2

1
d,=5d2 ;d;=d,~2mm ; L=50,55mm,

Fig. 2 Platform of the rocket test
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Fig.3 High-pressure emergence experimental groups
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Table 2 Experimental group parameters

Experiment Grain density/(kg/m*) Ignition charge/g Grain length/mm Closer material
1 370 0.6 55 Plastic flake
2 370 0.6 50 Aluminum flake
3 400 0.9 55 Aluminum flake
4 620 0.6 55 Plastic flake
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Fig. 4 Experimental groups without high-pressure
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Fig.5 Comparison of pressure-time curves of experiment 1

and experiment 2
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Fig. 6 Comparison of pressure-time curves of experiment 1

and experiment 4
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Fig.7 Comparison of pressure-time curves of experiment 1

and experiment 3
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Fig. 9 Schematic diagram of integrated deflagration pulse
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Table 3 Main components of exhausted gas

Species CO, (610] H,0 H, N,

Component/mol 5.64 15.90 9.32 3.99 4.64
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