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Fig. 1 Schematic diagram of experimental apparatus Fig. 2 Average pressure-time curves
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Fig. 3 Pressure corrected by heat loss Fig. 4 Relationship between burning rate and pressure
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Back Propagation Neural Networks of Base Bleed Propellant
Burning Rate under High Pressure Condition

ZHANG Ling-Ke', YU Yong-Gang', LI Zhi-Feng”, LIU Dong-Yao'

(1. School of Energy and Power Engineering s Nanjing University of
Science and Technology s Nanjing 210094 ,China;
2. PLA Military Representative Of fice in 724 Factory,Shenyang 110045,China)

Abstract: To investigate the combustion characteristics of base bleed propellant moving with the projectile in
the gun bore, the closed bomb semi-physical and experimental simulation technology was employed. The com-
bustion property under the condition of simulative high pressure in the gun bore was studied. Two average
pressure-time curves corrected by heat loss were obtained under different charge density of the closed bomb.
The correlation data between burning rate and pressure (8-150 MPa) were processed by smoothing, filtering
and data transformation. The burning rate model adopting back propagation (BP) neural networks describing,
which is suitable for high combustion pressure condition, was built based on training data samples. Comparing
with the exponential burning rate model, the BP neural networks burning rate model of base bleed propellant
has higher fitting precision and stronger robust.

Key words: base bleed propellant;high pressure;back propagation neural networks;burning rate
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