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The relationship between the burning rate and combustion
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pressure of boron-base fuel-rich propellant
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Table 1 The effect of metal’s species and

mass ratio on the burning rate difference

pressure/MPa
the burning rate difference
0.5 1.0 1.5
Au=uy, 30 ~ Uy, o0 0.163 0.326 0.436
Au=uy, g0 — Uy 30 1.052 1.011 1.423

Note: uyy, gg » Ung s and Uy, gq are burning rates of propellant sample

1, 2 and 3 respectively.
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Table 2 The vapor pressure of magnesium and

aluminum at various temperatures

temperature

/K 924 996 1100 1200 1380 1396 1452
ng/Pa 350.64 1333.22 5306.22 17985.13 101324.72
pa/Pa 13.33 133.322
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Fig.3  The relationship between oxidation efficiency of

boron and combustion pressure of propellant
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Effect of Mg and Al Powders on Combustion Performance of Boron-based

Fuel-rich Propellant and Oxidation Efficiency of Boron

WU Wan-e'?, MAO Gen-wang', LU Jun®*, Guo Er-ling*, HU Jian®
(1. College of Astronautics, Northwestern Poly-technical University, Shaanxi 710075, China;
2. Xi'an Research Inst. of Hi-Tech Hong Qing Town, Shaanxi 710025, China)

Abstract: In order to confirm the effect of Mg and Al powders on combustion performance and boron oxidation efficiency of boron-
based fuel-rich propellant in gas generator, the burning rate of three types of propellants in different batches were studied at various
pressures and the contents of boron trioxide (B,0,) and total boron (B) in propellant combustion residues were determined by
chemical method. The experimental results show that Mg content in propellant affects the combustion performances of propellant
obviously. When the content of boron and total contents of Mg and Al in propellant are 30% and 6% , respectively, it was designed
that the different ratios of Mg and Al in the propellant were as follows: the content of Mg is 0% , 3% , 6% , whereas, the content of
Al corresponds to 6% , 3% , 0% , respectively. Burning rate and pressure exponent of the propellant increase with increasing of Mg
powder content. The contents of B, 0, in combustion residues are related to Mg content in propellant. When Mg content in propellant
increase, the content of B,0, in combustion residues decrease; the efficiency of oxidized boron decrease with increasing of Mg con-
tent in the propellant and increasing of the combustion chamber pressure. Mg powder in the propellant can restrain the oxidation re-
action of boron in the condensational state of the propellant and can increase the burning rate and pressure exponent for the boron-
based fuel-rich propellant.

Key words: analytical chemistry; boron-based fuel-rich solid propellant; burning rate; boron powder; oxidation efficiency
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Progress in Triaminoguanidine Energetic Compounds

AO Guo-jun, LIU Zhen-hua, ZHANG Tong-lai, YANG Li, ZHANG Jian-guo

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract ; Triaminoguanidine is a kind of non-azide nitrogen-rich flammable compound, which has some advantages of high nitrogen,
good thermal stability,,and high positive formation enthalpy,etc. In order to provide references of developing the triaminoguanidine
energetic compounds, the current situation about molecular structure feature, preparation, physicochemical properties, explosion
characteristics and application of triaminoguanidine energetic compounds in energetic materials was reviewed with 53 references.

Key words: organic chemistry; triaminoguandine; triaminoguanidne salt; triaminoguanidne coordination; energetic materials



