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Fig.1 Schematic structure of four-hole cuboid gun propellant
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Fig.2 Cross-sectional size of four-hole cuboid gun propellant
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Calculation of Shape Function and Combustion Performance of Four-hole Cuboid Gun Propellant

XU Zheng-guang'’, LIANG Hao'’, DING Ya-jun'?, XIAO Zhong-liang'*, LI Chun-zhi’*, HE Yun’

(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Key Laboratory of Special Energy Materials
(Nanjing University of Science and Technology) , Ministry of Education, Nanjing 210094, China; 3. Luzhou North Chemical Industry Co., Ltd., Luzhou
646003, China)

Abstract: In order to investigate the combustion performance of four-hole cuboid gun propellants, a combustion physical model
was established according to the structural characteristics of four-hole cuboid gun propellants. The ¥-Z and I'-¥ curves were ob-
tained through the Maple software. The theoretical combustion properties of four-hole cuboid gun propellants were compared
with that of the cylindrical seven-hole and single-hole gun propellants under the same web size and length-to-diameter ratio.
Meanwhile, the web size, length-to-diameter ratio and inner-hole diameter were researched as the main factors to the theoreti-
cal combustion properties. The results demonstrated that the four-hole cuboid gun propellant performed a good progressive com -
bustion property when the length-to-diameter ratio was higher than 1.5, which was better than the cylindrical single-hole gun
propellants. Although the four-hole cuboid gun propellant performed a worse combustion property than the cylindrical sev-
en-hole gun propellant, it displayed the combustion split points in the latter point. Meanwhile, the four-hole cuboid gun propel-
lant had a better progressive combustion property when the inner web size was the same as the outer, the length-to-diameter ra-
tio was in the range from 1.5 to 3, and the inner-hole diameter was in the range from 0.10 mm to 0.20 mm. The experimental re-
sults agreed well with the theoretical analysis results, but the moulding process leaded to the certain deviation of inner hole, re-
sulting in the splitting point reached in advance.

Key words: four-hole cuboid gun propellant;shape function;combustion property;numerical calculation
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