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Molecular formula po/(g-em™) p/GPa D/(m-s™) 0/0-g"
C,H,N,O, 1.9 39.1 9 100 6038
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Fig. 3 Typical curves of electro-chemical coupling explosions
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Fig. 5 Discharge curves of metal wires with different materials
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Table 2 Characteristic parameters of discharge curves for metal wires with different materials
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Ni 12.5 17.43 12.11 39.56 186.29 191.33
w 22.15 13.64 34.64 216.44 180.07
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Effect of Metalwire Materials on the Energy Deposition
in Electro-Chemical Coupling Explosions

WANG Cheng', WANG Hangyu', LI Xinghan®, WEI Ding', LIN Jiarui', CHEN Haodong', GAN Yundan'

(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China;
2. School of Physical Science and Technology, Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract: To enhance the total output energy and power of energetic materials, plasma that generated by
electrically exploded metal wires was employed to initiate the detonation of energetic materials, thereby
achieving the coupled release of electrical and chemical energy. The voltage and current curves of electro-
chemical coupling explosion were measured using a self-built experimental system under ambient
temperature and pressure in air during the explosion process. The electro-chemical coupling explosion was
divided into four typical phases: metal wire phase transition, current pause, plasma discharge, and oscillatory
discharge. The research results indicate that the primary energy deposition of different metal materials occurs
at different stages. Nickel and copper wires with medium boiling points and temperature coefficients of high
resistance achieve efficient phase change energy deposition during the wire phase transition and current
pause stages. During the plasma discharge stage, aluminum undergoes explosive vaporization due to fracture
of the oxide layer. This process forms a highly conductive plasma owing to its low ionization energy, which
leads to a significant leap in energy deposition. The resistance of tungsten increases sharply due to latent heat
accumulation in the liquid phase, accounting for over 80% of its energy deposition during the plasma
discharge stage. The study also reveals that the unique current pause phenomenon in electro-chemical
coupling explosions is influenced by metal properties (such as temperature coefficient of resistance, boiling
point, and latent heat of vaporization). Copper wires exhibit the longest current pause duration, while
tungsten wires show no such phenomenon. This paper systematically investigates the power and energy
deposition characteristics during electro-chemical coupling explosions, elucidates the influence mechanisms
of metal materials on the energy release process, and provides experimental evidence and technical support
for enhancing the total output energy and power of energetic materials.

Keywords: clectrical wire explosion; energetic materials; electro-chemical coupling; energy deposition
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