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a. schematic diagram of AP particles distribution
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Fig.2 The proposed flame structure for two adjacent AP particles
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Table 1 Propellant formulations and detailed conditions for calculation

sample No. AP modal particle size / um ayp/ % AP mass content ratio in particle combination pressure / MPa
A 36.15:63.85

B Dual 90/20 80 48.19:51.81

C 53.2:46.8 1-20

D Triple 400/50/20 80 36.15:48.19:15.66

E Quadruple 400/200/50/20 80 36.15:36.15:12.04:15.66

Note: a,,is the content of oxidant.

100

[ experimental data model results
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Fig.4 A comparison of between the modeling results and the

experimental data for five propellants
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Unsteady Combustion Response Model of Multi-modal Ammonium Perchlorate Composite Propellant

JIN Bing-ning, LIU Pei-jin, XU Guan-yu

(Science and Technology on Combustion Internal Flow and Thermo-Structure Laboratory , Northwestern Polytechnical University » Xi'an 710072, China)

Abstract: In order to clarify the effect of multi-modal ammonium perchlorate(AP )on combustion responses characteristics of AP/
Hydroxyl polybutadiene(HTPB) composite propellants, the unsteady combustion response (Rp) model of multi-modal AP com-
posite propellant has been established and calibrated. Under 10 MPa and 25-1000 Hz conditions, more than 10 types of
AP-based propellant samples containing AP with four typical average particle sizes (330, 250,110 wm and 50 pm) have been
used to calculate the characteristics of the combustion response. The effects of the AP modal and mass ratio on combustion re-
sponse function have been analyzed. The results show that: 1) the Rp model calculation results are in good agreement with ex-
perimental results reported in the literature (pressure >5 MPa), deviation <9%; 2) the AP particle modal and mass ratio have
great effects on the combustion response function, and law is basically satisfied, showing that the increased content of
small-sized AP or reduced the content of large-size AP could reduce medium and low frequency oscillation, but meanwhile it
would drive higher frequency oscillation; 3) Replacement of small-sized AP with medium-sized AP can reduce medium and
high frequency oscillation. Conversely, the replacement of the large-size AP with medium-size AP can reduced low frequency os-
cillation.

Key words: combustion instability;solid propellant;ammonium perchlorate(AP) particle modal; combustion response model
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