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formed by changing the voltage and pressure. In the ECSP combustion performance test device, voltage probe and
current probe were used to record the voltage and current passing through the propellant during the combustion
process. The combustion process of propellant was recorded by high speed camera. According to Faraday's law of
electrochemical decomposition, the proportion of theoretical electrochemical decomposition mass in total combus-
tion consumption mass of propellant was calculated. The effects of voltage and pressure on the burning rate and
mass loss of propellant were analyzed, and the empirical formulas of ECSP burning rate (r) and power (P) and
pressure (p) were fitted. The results show that with the increase of voltage and pressure, the theoretical electro-
chemical decomposition mass and actual combustion mass of ECSP increase, the electrolysis mass ratio decreas-
es, and the burning rate and mass loss increase. Within the controllable combustion range of ECSP, the empirical
formula of ECSP burning rate can be fitted as r = 0.0105P%%p%25! This article shows that the thermal decomposi-
tion reaction is dominant in the combustion process of ECSP and is the main reason for the uncontrollable combus-
tion of the propellant under high pressure. It provides a theoretical basis for revealing the controllable combustion
mechanism of ECSP.

Key words: Electrically controlled solid propellant; Electrothermal coupling characteristics; Combustion

performance; Electrochemical decomposition; Thermal decomposition reaction
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Fig.1 Schematic diagram of ECSP preparation process
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system
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Fig.5 Mass loss rate and electrolysis mass ratio vs voltage for ECSP
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Fig. 8 Burning rate and mass loss vs. voltage for ECSP under different pressures
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