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Table 1 Propellant formulae %
propellant HMX AP HTPB Al
1* 0 70 12 18
2* 6 64 12 18
3" 8 62 12 18
4" 10 60 12 18
F2 AR TH
Table 2 Test conditions
. pressure
experiment MPa propellant sample
laser ignition 0.1 Grain/0.1g
1
burning 3
surface cuboid strand / (8 mmX8 mmX20 mm)
photography

CCPs collection 7 cuboid strand / (25 mmXx25 mmx15 mm)
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Fig.2 Combustion flame images of the four propellants
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Fig.3 Emission spectra of the four propellants
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Fig.4 The characteristic spectra of AlO versus time
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Fig.15 XRD spectra of CCPs of the four propellants
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Table 3 The content of each component in the CCPs %
No. y-AlLO, a-Al,O, Al AIN
1" 80.6 7.0 5.9 6.5
2* 84.9 5.1 6.8 3.2
3* 84.1 - 9.2 6.7
4% 82.4 - 7.4 10.2
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Fig.16 Schematic of the flame structure on the burning surface
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Effect of HMX Content on Agglomeration and Condensed Phase Combustion Products of APPHMX/AVHTPB
Propellants

GOU Dong-liang', AO Wen', LIU Lu', WU Hao-ming*, LIU Pei-jin', HE Guo-giang'
(1. Science and Technology on Combustion ; Internal Flow and Thermo-Structure Laboratory , Northwestern Polytechnical University s Xi'an 710072, China;
2. The 41st Institute of the Fourth Academy of CASC, Xi'an 710025, China)

Abstract: As an energetic material, octogen(HMX) is widely used in solid propellants. While improving the energy performance
of the propellant, it also changes the combustion process of the propellant. To study the effect of HMX content on the ignition,
combustion, and agglomeration properties of propellant and its condensed phase combustion products (CCPs), burning surface
photography, laser ignition and collection of the CCPs were used for testing and studying typical AP/HTPB/AI/HMX propellants
with HMX contents ranging 0%—10%. Results show that as the HMX content increases from O to 10%, the ignition delay time in-
creases from 191 ms to 286 ms, and both the burning rate and pressure exponent of the propellent decreases. The volume aver-
age particle size of the CCPs increased from 48.1 pm to 138.3 pwm. The propellent with 10% HMX has the highest agglomeration
degree on the burning surface, while the propellent with 8% HMX has the highest active aluminum content in the CCPs.

Key words: octogen(HMX) ;solid propellant;combustion;ignition;agglomeration;condensed combustion products
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