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Fig.1 Sketch of experiment instrument arrangement
1—symbol pole, 2—FAE test bomb, 3—pressure sensor,

4—infrared thermo-imaging camera
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Fig.3 The pressure curves on each pressure sensor
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Fig.4 Typical pressure curve at 14 m
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Fig.5 Infrared thermal image of blast fireball and temperature distribution of corresponding line
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Table 1 Shock wave parameters

distance from overpressure peak value/kPa appearance lime of positive pressure zone/ms impulse/kPa - ms
sensor to the
center of blast/m Ap, Ap, £y &) L=t 1 L Lo

3 1994.85 117.94 2.59 8.12 5.53 901.74 201.48 1103.22
4 1543.07 99.28 3.46 9.15 5.69 892.07 100.77 992.84
5 986.23 84.91 4.58 10.37 5.79 708.78 36.71 745.49
6 876.57 73.39 5.63 11.9 6.27 646. 66 80.4 727.06
8 613.12 43.86 7.78 16.49 8.71 382.21 23.5 405.71
10 204.26 86.38 10.8 20.42 9.62 269.23 38.56 307.79
12 127.75 56.74 14.38 24.28 9.90 218.08 33.85 251.93
14 75.70 43.8 18.48 27.63 9.15 185.71 56.13 241.84
17 63.52 25.33 25.76 33.25 7.49 130. 67 54.82 185.49
20 40.46 20.85 33.3 39.43 6.13 102.79 79.81 182.60
22 31.21 20.94 38.49 151.18
24 23.63 18.25 43.86 158.05

Note: Blank column indicates no item; suffix 1 indicates the first positive pressure zone; suffix 2 indicates the second positive pressure zone.
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Fig.6  The pressure curves at 8 m and 10 m
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Table 2 Average spread velocity of precursor waves

of two positive zones

D/m V,/km s V,/km « s~
3.5 1.15 0.97
4.5 0.89 0.82
5.5 0.95 0.65
7.0 0.93 0.44
9.0 0.66 0.51
11.0 0.56 0.52
13.0 0.49 0.60
15.5 0.41 0.53
18.5 0.40 0.49
21.0 0.39

23.0 0.37

Note: Blank column indicate no item; suffix 1 indicates the first positive

pressure zone; suffix 2 indicates the second positive pressure zone.
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Blast/Shock Wave Parameters of Single-Event FAE

LI Xiu-li, HUI Jun-ming, WANG Bo-liang
(School of Chemical Engineering, NUST, Nanjing 210094, China)

Abstract: The outfield static blast experiment of a new type single-event fuel air explosive (SEFAE) and its test equipment was

carried out. The blast/shock wave parameters were measured and the after-burning phenomena were studied. Results show that the

biggest blast fireball diameter of the testing bomb with 30 kg SEFAE is 17.4 m, which is 76. 65 times of the original diameter of

charge. According to the overpressure curves, two positive pressure zones are found. The second positive pressure zone which is

aroused by after-burning is in regulation. The second shock wave is formed outside fireball and the pressure flat roof accumulated by

compressed waves is inside fireball. The peak value of the second shock wave is no less than 40% of the first one’s and the second

impulse is 12.5% -43.7% of overall impulse. Thus the effect of the second shock wave on blast/shock wave power can not be

neglected.

Key words: explosion mechanics; single-event fuel air explosive; shock wave; blast fireball



