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Fig.1 Dimensional sketch of test device

1—inner container, 2—outer container
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Fig.2 Sketch of experimental disposal for measuring under-
water explosion parameters in different directions

1—test device, 2—sensors, 3—water pool
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Fig. 3  Sketch of experimental disposal for measuring after-

A— TR e,

burning effect
1—ignition cable, 2—load rope, 3—transmission cable, 4—exper-

imental holder, 5—test device, 6—sensors
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Table 1 Underwater explosion parameters in different directions
' p(n2dt t
sensors ,;)f\;\“P jo PO ? . /b
? /(MPa? + ms) * ms
No. 1 4.15 1.59 28.50 216.0
No. 2 4.11 1.61 29.98 216.6
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Fig. 4  Relationship between peak pressure and contrastive

distance
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Fig.6 The shock wave pressure-time curves of AIX- II
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Table 2 Experimental results of AIX- 1l underwater explosion
gaseous filler & e & (e/Q)
/k) - g™! /k) - g™ /k) - g”! /%
0.1 MPa air 0.34 2.44 3.21 47.9
0.6 MPa O, 0.44 5.17 5.74 85.7
0.6 MPa air 0.37 3.50 4.39 65.6
0.6 MPa N, 0.36 2.79 3.62 54.1
4.6 MPa O, 0.87 9.00 11.28 168.5
4.6 MPa air 0.76 6.24 8.16 121.9
4.6 MPa N, 0.52 4.78 6.06 90.5
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Table 3  Energy released by afterburning effect of AIX-1I

energy released by afterburning

gaseous filler effect e, /k) - g~ (e,/1Q,)/%
0.6 MPa O,  2.12 31.7
0.6 MPa air 0.77 11.5
4.6 MPa O, 5.22 78.0
4.6 MPa air 2.10 31.4
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Measurement of Afterburning Effect of Aluminized Explosives by Underwater Explosion Method

CAO Wei, HE Zhong-qi, CHEN Wang-hua, PENG Jin-hua
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to investigate the afterburning effects of aluminized explosives, the explosives of AIX-lland JAL were studied, and
a double-layer test device filled with different gases and designed for enhancing the afterburning effects of under-oxidized explosives
was used. The explosion energy outputs of the charges in the test device filled with oxygen, air, and nitrogen under different
pressures were studied by underwater explosion test method. The shock wave energy,bubble energy and total energy were calculated
respectively, and a method for calculating the energy of afterburning effect was introduced. The experimental results show that these
experiments have excellent parallelism, the underwater explosion parameters are the same when they are at the same distance from
the center of explosion, at the same depth and different directions, and the shock wave peak pressures accord with explosion
similarity laws in the measuring range. This test device can enhance the afterburning effect of aluminized explosive significantly, in
the studied range, the energy released by afterburning effect reaches the maximum value of 78% of the detonation heat. The
underwater explosion method combined with the designed test device can measure the afterburning effect of aluminized explosives.
Key words: explosion mechanics; afterburning effect; underwater explosion; aluminized explosive; test device

CLC number: T)55; O389 Document code: A DOI; 10.3969/j.issn.1006-9941.2012.02.020

CHINESE JOURNAL OF ENERGETIC MATERIALS

o
N
oo
X
3

2012 % #20% %2 (229 -233)



