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Closed Bomb Burning Rate Diagram, Black Powder, 203rd Arsenal class No.4
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Simplified Model of Closed Bomb Burning for Black Powder
Chia-Chi Chao?, Yi-Wei Chen?, Yu-Lin Fang? Chao-Yu Hung!

Department of Mechanical Engineering, ROC Military Academy
?Department of Applied Foreign Languages, ROC Air Force Institute of Technology
3Department of Aeronautics and Astronautics, ROC Air Force Academy

Abstract

The development of modern closed bomb technology has shown some properties of
black-powder-based pyrotechnic to be more important than previously recognized, indicating
that more stringent or better control over mathematical model might be required. Also, there
exists the need for modernization of older processes to take advantage of technological
development to improve computing economics and comply with simulation problems. Closed
bomb tests are routinely performed to determine the linear burning rates of solid propellant
for interior ballistic studies. Generation of synthetic pressure traces to simulate closed bomb
firings is done to validate new burning rate reduction programs, test algorithms to different
methods, assess the sensitivity of computational fundamental pressure data, and provide
prediction for guiding the decisions of test engineer. These needs became acutely evident in
firework research on closed bomb methods when some easily communicated validation and
comparison procedure would have been very useful. The general problem of synthesizing
closed bomb pressure data can be simplified by means of a number of assumptions which
then allow two closed-form finite solutions for a charge of rolled black powder grains. Seven
algebraic formulas are derived which permit easy computer calculation of the pressure, depth
burned, mass burned, their respective derivatives, and instantaneous surface area which can
then be used as input to a burning rate reduction program.

Key words : Black powder, Closed bomb, Burning rate



