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Fig.1 Experimental system for cavitation water jet breaking
A-IX-T explosive

1—clamping rotating device, 2—explosive sample, 3—cavi-
tation nozzle, 4—pressure gauge, 5—filter tank for explosive
and water, 6— high-pressure pump, 7—water pipeline,

8—water storage tank
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Fig.3 Impact traces of cavitation water jet on explosive
1—cavitation nozzle, 2—cavitation water jet, 3—explo-

sive, 4—annular grooves, 5—corrosion pits, 6—broken ex-
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Fig.4 Temperature measuring device for explosive
1—protection box, 2—cavitation nozzle, 3—explosive sam-
ple, 5—sample platform, 5—substructure, 6—thermocou-

ple, 7—data collector
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Fig.5 The stress-strain curves of A-IX- 1 explosive
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a. before the experiment  b.
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Fig.6 Experimental factual pictures

a. explosive particles b. size of large particles
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Fig.7 Particles of the collected broken A-IX-1II explosive
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Fig.8 Schematic chart of breaking explosive by cavitation
water jet
1—cavitation water jet, 2—impact action, 3—explosive,
4—nbroken explosive particles
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surface of explosive during the experiment  c.

interior of shell case after the experiment
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Fig.9 The mechanical breakup process of cavitation water

jeton A-IX-1I explosive
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Fig.11 SEM images of broken A-IX- 1 explosive
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explosive during the impact process of cavitation water jet
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Experimental Study of Emptying A-IX-1I Explosive Using Submerged Cavitation Water Jet

ZHANG Yao-xuan', LIAN Peng', KANG Chao', CHEN Song', LEl Jing-hua’, LUO Zhi-long', LI Meng', CHEN Hou-he’
(1. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China; 2. China Ordnance Industry Institute of Experiment and Test , Huayin 714200,
China; 3. Chemical Engineering Institute, Nanjing University of Science & Technology , Nanjing 210094, China)

Abstract: To explore the process and safety of emptying ammunition charge by submerged cavitation water jet, relative experi-
mentalresearchwas carried out with A-IX- 1l explosive as the experimental object. The split Hopkinson pressure bar (SHPB) de-
vice was applied to obtain stress-strain mechanical properties of A-IX- 1. The emptying experimental system was set up to investi-
gate the impact crushing effect and mechanism of cavitation water jet on A-1X-1l. Scanning electron microscope (SEM) was used
to characterize the morphology of broken particles and gain the mesoscopic breakup mode of A-IX- I . The internal temperature
of A-IX- I during the impact process of cavitation water jet was measured with a self-designed thermocouple temperature mea-
surement device, and the experimental safety was discussed by combining the results of differential scanning calorimetry (DSC)
of A-IX-1I'. The results show that stress-strain curves of A-IX- 1l include three stages: brittle-elastic stage, nonlinear elastoplastic
stage and strain softening stage, and the damage under dynamic loading shows strain rate effect. It is greatly available to use cavi-
tation water jet to empty A-IX- I explosive in fifteen minutes and the maximum particle size of the collected A-IX- 1l explosive is
no more than 3 cm. The damage of A-IX-1I is mainly caused by the strong impact of micro-jet and shock wave when the cavita-
tion bubble collapses. The mesoscopic breakup mode is mainly the intercrystalline separation of crystals from binder and alumi-
num powder, accompanied by a small amount of transgranular phenomenon, and no crystal breakup is found. It is safe to empty
A-IX-1T explosive by using submerged cavitation water jet as the highest temperature in the experiment is 50 °C, which is lower
than the temperature required for thermal initiation (160 °C).

Key words: A-IX- Il explosive; submerged cavitation water jet; breakup mode; safety
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