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Numerical Simulation for the Process of Breaking Explosives by High Pressure Water Jet

HUANG Yu-ping', CUI Qing-zhong', XU Yang', CHEN Ming-hua*, WU Xing-yu’
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Special Services, Army
Academy , Shijiazhuang 050000, China; 3. Beijing Auxin Chemical Technology Ltd , Beijing 100040, China)

Abstract: To apply the high pressure water jet technology to the engineering practice of waste ammunition treatment project, the
process of breaking explosives by high pressure water jet was studied by the numerical simulation method. A finite element calcu-
lation model with high pressure water jet velocity as the input parameter was set up. The Lagrange algorithm and SPH(Smoothed
Particle Hydrodynamics)algorithm were used to solve the problem by DYNA solver. The safety for the process of breaking explo-
sives by high pressure water jet was studied through the analysis of pressure, temperature and reaction degree of explosive, and
the effectiveness for the process of breaking explosives by high pressure water jet was analyzed through the number analysis of
failure unit. Results show that when the velocity of high pressure water jet is lower than 800 m-s™', the high pressure water jet
can be used to break the charge of waste ammunition explosive, and ensure the safety of the breaking process. When the veloci-
ty of high pressure water jet is 150~350 m-s™', the large cross-section breaking can be performed more effectively; when the ve-
locity of high pressure water jet is 400~800 m-s™', the small cross-section breaking can be realized efficiently.

Key words: high pressure water jet;explosive;numerical simulation
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