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Effect of Environment Oxygen Content and Pressure on the Combustion of Aluminum-magnesium Fuel-rich
Propellant

XIANG Heng-sheng, CHEN Xiong, ZHOU Chang-sheng, LAl Hua-jing
( School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To study the effect of environment oxygen content ( oxygen volume fraction) at different altitudes on the combustion
characteristics of aluminum-magnesium fuel-rich propellant, the laser radiation ignition was used. The ignition and combustion
process of the propellant was recorded by a high-speed camera, and the surface temperature and flame temperature of the propel-
lant were measured by an infrared thermometer. The effect of environment oxygen content and pressure on the ignition process,
flame temperature and burning rate of the propellant was investigated. The results show that gas phase reaction of propellant igni-
tion occurs mainly in the diffusion zone of propellant thermal decomposition products and environment gas, and the first flame is
away from the propellant surface when the environment oxygen content is higher than oxygen content in thermal decomposition
products, but the distance between the diffusion zone and the propellant surface decreases as the pressure increases. The flame
temperature is in linearly positive proportion with the environment oxygen content and pressure. The burning rate of aluminum-
magnesium fuel-rich propellant increases with the increase of pressure and environment oxygen content and the effect of them on
burning rate is accord with B-number theory, the pressure is the main factor affecting the burning rate, however, as the pressure
increases, the effect of pressure on the burning rate is relatively reduced. The burning rate sensitivity coefficient ratio of pressure
and environment oxygen content is decreased from 200 to 40 when pressure is increased from 0.1 MPa to 1.5 MPa.

Key words: fuel-rich propellant; environment oxygen content; flame temperature; burning rate
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