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propellant with different burning rate ratios
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Numerical Calculation of Combustion Property for Seven-hole Variable Burning Rate Gun Propellant

LIU Ping, MA Zhong-liang, WANG Shuai-yu, CHAI Jun

( School of Chemical Engineering and Environment, Institute North University of China, Taiyuan 030051, China)

Abstract: To simulate the combustion property of seven-hole variable burning rate gun propellant, a combustion model of seven-
hole variable burning rate gun propellant was established. On the basis of the geometric combustion law, the function relation of
combustion gas generation brisance( I") against the percentage of gun propellant burned (%) was deduced. The I'-¥ curves were
obtained by programming and calculation. The effects of burning rate ratio, inner pore diameter of the fast burning layer, length-to-
diameter ratio and thickness of the slow burning layer on the combustion progressive property of seven-hole variable burning rate
gun propellant were analyzed. Results show that the seven-hole variable burning rate gun propellant under the following conditions
has better combustion progressive property: the burning rate ratio of the fast burning layer to slow burning layer in 1.5-2.5,
length-to-diameter ratio ranging from 2 to 3, the thickness ratio of slow burning layer and fast burning layer in the range of 0. 1-
0.22, and the inner pore diameter of the fast buruing layer ranging from 0.2 mm to 0.3 mm.

Key words: seven-hole variable burning rate gun propellant; combustion property; numerical calculation
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