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Study on Critical Initiation Pressure of HMX-base Propellant
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[ABSTRACT] Seven types of HMX samples were tested at their critical initiation conditions and corresponding critical
initiation pressures of shockwave were calculated to analyze the influence of the content, particle size and appearance of
HMX on the critical initiation pressure of composite propellant. The results show that the critical initiation pressures are
15.40, 7.99 GPa and 7.55 GPa at the HMX content of 5% , 10% and 15% , respectively; the critical initiation pressures
at a fixed amount of HMX are 7.99, 7.99, 9.42-15.40 GPa and 9. 04-15. 40 GPa at various medium particle sizes of
5.432, 6.482, 9.121 pm and 136. 800 pwm, respectively. The critical initiation pressure is 7. 99 GPa when HMX shows a
large particle distribution. It shows that the critical initiation pressure decreases with the increase of HMX content in a
certain range ; the critical initiation pressure increases with the increase of the medium particle size of HMX; and spherical-
like structure of the particle has a great influence on the critical initiation pressure.
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Tab.1 Types, massfraction and morphologys of
HMX in different propellant formulation
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&2 KEsa

Tab.2  Grouping arrangements of test
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Fig.1 Schematic diagram of SGT assembly
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Tab.3  Particle size analysis of HMX samples
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Tab.4 Results of scale gap test of the first series
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Fig.2 Witness plates and sample tubes of the first series after the experiment
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Tab.5 Thicknesses of scale gaps and critical
initiation pressure of the first serices when witness

plates are perforated

RS o(HMX)/%  6,/mm p/GPa
a 0
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d 15 17.4 7.55
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Fig.3 Relation ship between critical initiation

pressure and mass fraction of HMX
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Tab.6 Results of scale gap test of the second serices
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Fig.4 Witness plates and sample tubes of

the second series after the experiment

AT %2 2GR F LR 64 Fa ke E A
o e RALKRE A
Tab.7 Thicknesses of scale gaps and critical
initiation pressure of the second series when

witness plates are perforated

Wk R Dyy/ pm 8,/ mm p/GPa
¢ 5.432 16.0 7.99
e 136. 800 0~13.0  9.04 ~15.40
f 6.482 16.0 7.99
g 9.121 0~12.0 9.42 ~15.40
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