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Fig.1 Schematic diagram of experimental set-up
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Table 1 Formulations of explosives.

No. sample  formulation

1 PBX-1 RDX/AI/AP-LiP/binder(20:25:43:12)

2 PBX-2 RDX/AI/AP/binder(20:25:43:12)

3 PBX-3 RDX/AI/AP/LiP/binder(20:25:23:20:12)
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Fig.2 Sketch of the underwater explosion test arrangement
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Table 2 Results of underwater explosion experiments

R P r 1 E E, E
explosive " Pa fms  /kPa-s /MI-kg™! IMJ-kg™ /MJ-kg”
3.5 13.01 3.375 1.538 4.687 6.225
5 8.97 2.751 1.525 4.687 6.212
PBX-1 6.5 6.93 259 2.281 1.514 4.687 6.201
8 5.32 1.835 1.508 4.687 6.195
9.5 5.08 1.502 1.491 4.687 6.178
3.5 12.98 3.175 1.423 4.433 5.856
5 8.90 2.625 1.419 4.433 5.852
PBX-2 6.5 6.89 239 2.187 1.416 4.433 5.849
8 5.09 1.781 1.401 4.433 5.834
9.5 4.71 1.458 1.337 4.433 5.77
3.5 12.38 2.931 1.387 4.287 5.674
5 8.21 2.457 1.351 4.287 5.638
PBX-3 6.5 5.98 230 2.063 1.312 4.287 5.599
8 4.72 1.687 1.237 4.287 5.524

9.5 3.78 1.417 1.105  4.287 5.392

Note: R is the distance between the pressure gauge and the center of the ex-
plosive; p, is the peak overpressure of shock wave; T is the first bub-
ble oscillation period; I'is the impulse of shock wave; E_is the shock

wave energy; E isthe bubble energy; E is the total energy.

0T SN ELRL A X EE B A S AR AR AN R A 2
F il W (I g LR bl SRR UL BE S B RE R
AR AL L B DL S R T UA (K 6).
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Fig.6  Comparisons of energy characteristics of explosives with different formulations
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Effects of Novel Oxidant Composite AP-LiP on the Energy Output Structure of Underwater Explosion

XU Yang, WANG Zhong
(The 705 Research Insititute , China Shipbuilding Industry Corporation, Xi'an 710077, China)

Abstract: In order to increase the energy of the secondary reaction of composite explosives, the novel composite oxidant ammo-
nium perchlorate (AP)-lithium perchlorate (LiP) was prepared by solvent evaporation method. Scanning electron microscope
(SEM) and X-ray diffractometer (XRD) were used to test and characterize the morphology, and crystal structure of the sample.
The thermal decomposition properties of the samples were analyzed by differential scanning calorimetry (DSC). The underwater
explosion power parameters of three polymer bonded explosives (PBXs) containing composite AP-LiP, mechanical mixture
AP-LiP and AP were evaluated by electrometric method. The results show that, for composite AP-LiP, the crystal morphology is
fairly regular, the crystal surface is smooth, the particle size distribution is fairly uniform, and no agglomeration is observed.
Composite AP-LiP has a high degree of crystallization and a fairly complete crystal structure. The thermal decomposition perfor-
mance of composite AP-LiP is better than that of mechanical mixture AP-LiP. The underwater explosion results show that, com-
pared with the AP-containing PBX, the shock wave energy, bubble energy, and total energy of underwater explosion of PBX
containing composite AP-LiP increase by 0.098-0.154, 0.254 MJ-kg™" and 0.352-0.408 MJ-kg™' respectively, and the energy de-
cays slower as the distance increases.
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