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Numerical Calculation of Combustion Property for Multilayer Tubular Propellant

MA Zhong-liang, LU kun., FAN Xue-kun, XIAO Zhong-liang
(School of Chemieal Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract: The combustion model of multilayer tubular propellant was established|to, simulate and improve its interior
ballistic property and burning behavior. And under. the precondition of<following the geometric combustion law, the
equations describing I'— ¥ relation of multilayer* tubular propéllants were derived by using their shape functions.
The influences of ratio of the thickness-of the slow layer tg initial thickness , the burning rate ratio of the fast layer
to slow layer, and the ratio of the thickness of prepellant to the length of propellant on combustion property of mul-
tilayer tubular propellants were discussed through I'— ¥ curves. The results show that: (1) the thickness of the slow
layer to initial thickness of multilayer tubular propellants can’t be too big, and it is better in 0. 3—0. 6; (2)when the
burning rate ratio of the fast layer to slow layer of multilayer tubular propellants is bigger, its combustion progres-
sive property is better; (3) when good progressive combustion property is ensured, the length-to-diameter ratio
should value in 2.5 1—5 ¢ 1 to improve its loading density.
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Fig. 1 Schematic diagram of multilayered tubular propellant
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Fig. 2 Calculated I'=¥ curves underdifferent slow

layer thickness
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Fig. 3 Calculated I'— ¥ curves under different

burning rate ratios
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Fig. 4 Calculated I'—% curves under different

length-to-diameter ratios
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