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Burning rate relativity investigation using artificial neural network
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( Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi’ an 710072, China)

Abstract:

Antificial Neural Network ( ANN) theory using BP arithmetic was used to investigate the burning rate relativity of

solid propellant. The result of 1D model proved the feasibility and stability of this method. A twor dimension model was also estab-

lished. Experimental data was adopted to verify the model. The calculating results indicate the precision of predicted burning rate is

higher than the 1D model. This method can be used to calculate the burning rate relativity of solid propellant.
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Fig.1 Neural network structure

in burning rate relativity analysis
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Fig.2 One dimension model for

burning rate relativity analysis
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Fig. 3 Comparison between 1D ANN

model and linear regression
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Table 1 Calculating result of 1D ANN model and linear regression

_ ro( BSF @127)/ Result of Result of linear
Na. rf{ mm/s) Relative ervor/ % Relative error/ %
(mm/s) ANN/ ( mm/ s) regression/ { mm/s)

1 10. 926 11.563 11. 587 0.20 11. 536 0.24
2 11.289 11.779 11.714 0.55 11711 0. 58
3 11. 389 11.743 11.748 0.04 11. 760 0. 14
i) 11. 201 11.732 11. 683 0.42 11. 669 0.54
5 11. 151 11. 65 11. 665 0.13 11. 644 0. 05
6 11. 127 11.627 11. 656 0. 25 11.633 0.05
7 11. 206 11. 551 11. 684 1.15 11. 671 1. 04
8 11.075 11.73 11. 638 0.79 11. 608 1.04
9 11.059 11. 455 11.632 M 11. 600 1.26
10 11. 385 11. 184 S,= 0.097 .= 0.093
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Fig.4 Two dimension model for
burning rate relativity analysis
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Table 2 Calculating result of 2D ANN model
rof rf 2D model | Relative error | Relative error

g (rm/s) | (mm/s) [result/ (mm/s) Jof 2D madel/ %6 jof 1D model/ %

1 [0.335] 11.470 | 11.568 11. 589 0.18 0.72

2 [0.366] 11.314 | 11. 566 11.523 0.38 0. 18

3 [0.403[ 11.367 | 11.748 11. 733 0.12 1.17

4 10.395] 11.229 | 11.505 11. 535 0.25 0. 38

5 10.389( 11.273 | 11. 546 11. 564 0.16 0.70

6 |0.384( 11.303 | 11.574 11. 582 0.07 0. 08
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