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Table 1 Formulations of Mg/PTFE pyrotechnics
. . . . experimental data
No PTFE/Mg' phenolic resin Mg size PTFE size burning rate T— . burning heat
('mass ratio) ('mass content) /pm /mm g lemperature 5
/mm - s”! /K /MJ - kg ™!
1 2.06 0.13 42.57 400 2.59 2174.4 17.856
2 2.06 0.21 86.66 400 1.10 2078.0 18.261
3 1.86 0.11 29.97 400 3.56 2392.0 17.833
4 1.86 0.19 86.66 140 1.76 2229.4 18.402
5 1.66 0.09 29.97 140 4.05 2459.4 17.797
6 1.66 0.17 56.89 140 2.63 2348.3 18.659
7 1.45 0.07 25.55 140 4.27 2482.1 17.762
8 1.45 0.15 56.89 90 3.19 2336.0 18.952
9 1.25 0.05 25.55 90 4.60 2405.6 17.865
10 1.25 0.13 42.57 90 3.95 2321.0 19.262
11 1.05 0.23 86.66 90 2.56 2106.6 20.238
12 1.05 0.11 42.57 25 5.11 2184.9 19.756
13 0.85 0.21 86.66 25 4.74 1929.1 21.104
14 0.85 0.09 29.97 25 6.94 2085.8 20.167
15 0.65 0.19 56.89 25 6.92 1784.1 21.904
16 0.65 0.07 29.97 5 8.48 1888.5 20.546
17 0.45 0.17 56.89 5 8.39 1566.3 22.654
18 0.45 0.05 25.55 5 9.76 1701.8 20.927
19 0.25 0.15 42.57 8.14 1395.8 23.502
20 0.25 0.23 25.55 400 6.90 1521.8 23.583
21 0.42 0.12 29.97 400 4.82 2451.8 18.892
22 0.42 0.15 42.57 400 5.47 2154.7 19.590
23 0.79 0.22 86.66 140 2.39 2343.0 17.629
24 0.79 0.08 25.55 140 7.21 1580.0 20.223
25 1.16 0.12 29.97 90 8.42 1393.7 22.127
26 1.16 0.18 56.89 90 4.28 2442.8 17.668
27 1.53 0.22 86.66 25 7.1 1550.9 22.891
28 1.53 0.08 25.55 25 6.15 2138.9 19.744
29 1.90 0.15 42.57 5 7.66 1913.1 20.118
30 1.90 0.18 56.89 5 8.14 1771.8 19.982
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Table 2 Predicted and experimental values of the combustion characteristics for Mg/PTFE

burning rate/mm - s~ burning temperature/K burning heat/M) - kg '

No- predictive value relative error/% predictive value relative error/% predictive value relative error/%
21 4.34 9.96 2265.4 7.60 18.996 0.55
22 5.03 8.04 2128.1 1.23 19.734 0.74
23 2.16 9.62 2279.0 2.73 17.915 1.62
24 7.03 2.50 1613.8 2.14 21.073 4.20
25 9.23 9.62 1470.4 5.50 22.189 0.28
26 3.93 8.18 2202.5 9.84 17.761 0.53
27 7.05 0.84 1641.4 5.84 22.867 0.11
28 5.9 2.60 2005.4 6.24 19.834 0.46
29 7.32 4.44 1765.3 7.73 20.273 0.77
30 8.10 0.49 1608.7 9.21 20.395 2.07
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Combustion Characteristics Forecast of Mg /PTFE Pyrotechnic Composition with Support Vector Machine

FAN Lei' , PAN Gong-pei' , OUYANG De-hua’, Lii Hui-ping' , PANG Gao-feng'
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China; 2. Department of Equipment and Transportation
Engineering College of Armed Police Force, Xi'an 710086, China)

Abstract: The combustion characteristics of Mg/polytetrafluorethylene (PTFE) were studied with support vector machine (SVM)
method,in order to improve the accuracy of combustion characteristics forecasting for the pyrotechnic composition. The predicted
values were compared with that of experiments also. The results show that the predicted and experimental values agree with each
other, and this method has high accuracy. The prediction maximum relative errors of the combustion velocity, the combustion
temperature and the combustion heat are 9.96% , 9.84% , 4.20% respectively.
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CLC number: TJ530 Document code: A DOI: 10.3969/j.issn.1006-9941.2012.04.007

CHINESE JOURNAL OF ENERGETIC MATERIALS 2

b
=h
oo

# 2012 4% #20% %448 (414-417)



