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Fig.1 Schematic diagram of the part structure of integral pro-

pellant
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Fig.2 The structure of unit volume for the integral propellant
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Fig.3 The structure of 19 holes granular propellant
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Change situations of the relative area of burning surface of the integral propellant and 19 holes granular propellant in dif-

integral propellant

19 holes granular propellant

burning stage V4 > o ” o

1° row empty annular groove burning over 0.5714 1.05068 1.79869

2" row empty annular groove burning over 0.8571 2.83094 1.78026 2.13920 0.34051
3" row empty annular groove burning over 1.0000 7.12803 4.29709 2.29480 0.15560

Note: Z is the relative thickness of burning, ¢ is the relative area of burning surface, Ag is the change amount of the relative area.
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Table 2 Change situations of the relative generation amount of burning gas of the integral propellant and 19 holes granular propel-

lant in different burning stage

integral propellant

19 holes granular propellant

burning stage z ratio of relative ratio of relative
4 gas amount/% v gas amount/%

1% row empty annular groove burning over 0.5714 0.24388 24.388 0.44746 44.746

2" row empty annular groove burning over 0.8571 0.57760 33.372 0.75377 30.631

3" row empty annular groove burning over 1.0000 1.00000 42.240 0.92783 17.406

Note: ¢ is the relative generation amount of burning gas.
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Design of Increased Burning Area of Propellant Based on 3D Printing Technology

ZHANG Hong-lin, LIU Bao-min, MA Xin-an, DENG Zai-yin, ZHANG Chen
( Liaoning Qingyang Chemical Industry Corporation, Liaoyang 111002, China)

Abstract. To study the technology of improving the propellant increase burning area based on the principle of manufacturing the
special shape objects by the 3D printing technology and the law of propellant burning parallel layers, the integral propellant with
high increase burning area having multi empty annular groove tubular structure was designed. The changing rules of area of burn-
ing surface and the generation amount of burning gas and generation rate of burning gas for the integral propellant along with burn-
ing were analyzed. The calculation method of changing rule of the relative area of burning surface and the relative generation a-
mount of burning gas along with burning were established. The changing rules of the relative area of burning surface and the rela-
tive generation amount of burning gas of the integral propellant and 19 holes granular propellant with the relative burning thickness
were compared and analyzed. Results show that the designed integral propellant has higher burning area increase. The relative ar-
ea of burning surface at the end of combustion for the integral propellant used for 155 mm howitzer is 3.1 times more than that of
19 holes granular propellant. The burning gas generation rate of the integral propellant reveals the status of first low and than high
in the combustion process. The generation amount of burning gas in the integral propellant combustion after the half is about more
than 75.612% of total generation amount of burning gas, 27.575% more than 19 holes granular propellant.
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