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Study on the Influence of Inlaid Silver Wire on the Properties of Composite Solid Propellant
SHEN Xiao-yin, JIANG Hong-wei, SHI Zhi-quan, SHEN Ye-wei, FAN Rong, JIANG Jian-xia

(Shanghai Space Propulsion Technology Research Institute, Huzhou, 313000)

Abstract : To study the effect of silver filaments on the properties of composite solid propellant, the silver
filament-embeded propellant billet was prepared. The static burning rate, thermal stability, mechanical sensitivity and
electrostatic spark sensitivity of sliver wire embedded and normal propellant were evaluated and compared. Results show that
the static burning rate of propellant is increased nearly 6 times after the silver wire is embedded. Under the dynamic heating
mode, the initial decomposition peak temperature of the silver filament-embedded propellant is advanced by about 16 °C, the
peak shape is more sharp, the reaction is more intense and more sensitive to the temperature. In adiabatic mode, the specific heat
of decomposition and maximum temperature rise rate of the propellant is increased by 4.6% and 12.5%, while the apparent
activation energy of thermal decomposition is decreased by 28.4%. After inlaying silver wire, the Ss delay explosion point
temperature of propellant is decreased by 13 °C, the friction sensitivity is increased by 300%, thermal sensitivity and mechanical
sensitivity increase significantly, while the electrostatic spark sensitivity is lowered greatly.
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Tab.1 Static burning rate of sliver wire embedded propellant
and normal propellant
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Fig.1 Curves of burning rate and test pressure of sliver wire

embedded propellant and normal propellant
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Tab.2 Heat release of sliver wire embedded propellant and
normal propellant under dynamic heating mode
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Tab.3 Peak temperature of thermal decomposition of sliver
wire embedded propellant and normal propellant
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Fig.4 Relation curve between peak temperature and heating
rate of thermal decompositon
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Fig.5 Comparison of thermal decomposition under
adiabatic conditions
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Tab.4 Adiabatic decomposition characteristic data of sliver
wire embedded propellant and normal propellant
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Fig. 6 Relationship between explosion time and ambient

temperature of sliver wire embedded propellant and normal
propellant
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Tab.6 Mechanical sensitivity of sliver wire embedded
propellant and normal propellant
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Tab.7 Electrostatic spark sensitivity of sliver wire embedded
propellant and normal propellant
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